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Pref ace 
This report of the Training Project in Pedology at Kisii, Kenya of the section 
on Tropical Soil Science of the Agricultural University at Wageningen, 
The Netherlands is the twentysecond of a series to be presented to Kenyan 
officials. 
The project started in November 1973 after assent had been granted by the office 
of the Pre sident of Kenya . It is meant for training of postgraduate students of 
the Agricultural University at Wageningen and for furnishing resear ch opportuni-
ties to the staff . The activities of students and staff are directed to obtaining 
a better knowledge of the soils and the agricultural conditions of the project 
area to provide a basis for the further agricultural development of the area. 
The project in Kisi i is conducted by: 
Ir . W.G. Wielemaker , teaching and research 
Ing. H.W . Boxem, management. 
Visiting specialists from the Agricultural University at Wageningen help to 
resolve special problems. 
This report is the result of a special study of the socio-economie aspects of 
animal husbandry in the Kisi i and South Nyanza districts carried out by 
Mr . A.M. Muller who also wrote the report . 
We hope to pay back with these reports a small part of the great debt we owe to 
Kenya in general and to many Kenyans in particular for their valuable contribu-
tions to the functioning of the project . 
The supervisor of the Project 
J . Bennema, Professor of Tropical Soil Science 
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1. SUMMARY AND CONCLUSIONS 
Introduction 
This research aimed at a contribution to the land evaluation study for 
Mapsheet 130 ( S.W . Kenya) as far as the s ocio-economie aspects of animal 
husbandry are concerned . 
Method 
Because the time for this research was l imited , a multivis it case study 
approach was chosen . Five research areas were sel ect ed because of their 
s pecifi c agroclimatology, soil, tribe and level of s upport services . 
Together these areas can be regarded as representative for the largest part 
of the area covered by the mapsheet . 
Within each research area 5- 10 survey farms were selected, dependent on 
s i ze , progressiveness distance to s ervice centres and location . 
In total the data of 35 farms are embodied in this report , covering the 
period 1/6-1977 - 1/6-1978 . 
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Research areas 
In Luo Land: 
North Nyokal: situated close to Lake Victoria, with very poor soils anJ 
a dry climate . The land is not demarcated and i s mos tly used for grazing 
the zebu type of cattle. Low level of support services . Major crops: 
one maize erop per year , cotton , cassava and millet . 
Kanyada: which has better soils and a more favourable climate . Land is 
not demarcated but under preparation and level of support services is low . 
Major crops: two maize crops per year, sugarcane and millet . 
Kasipul : situated along the border with Kisii-land. This area has favour -
able conditions for agriculture because of good soils and climate . 
Land is demarcated . Animal husbandry is still at a low stage of develop-
ment , because support services were started only recently. Major crops: 
two maize crops per year , coffee , sugarcane and bananas. 
In Kisii land: 
West Kitutu : this area is comparabl e to Kasipul as far as the natural 
environment is concerned . It is inhabited by the Kisii tribe . Land is 
demarcated and support services were established at an earlier date and 
are therefore more developed . Major crops: two maize crops per year, coffee, 
bananas and tea . 
- East Kitutu : situated on the east side of the Manga- ridge in the Kisii 
highlands. This is a different agro-ecological zone because of altitude. 
Land is also demarcated and support services are like in West Kitutu . 
Major crops : one maize erop per year , tea and pyrethrum. 
Land use 
As fas as grassland is concerned , two types are distinguished : ley- grass 
and pasture . Ley- grass is defined here as land which could be used for 
arable farming as far as the quality of the land and the availability of 
labeur i s concerned. The remaining grassland is counted as pasture since it 
will not be ploughed under the actual circumstances . 
In Luo-land no ley-grass was found . 
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Labour 
The average household consi st of about 10 persons in all the research 
areas. There is a traditional division of labour between males and females , 
but as far as the livestock enterprise is concerned this division i s not 
rigid. Children help their parents after school and during holydays . The 
number of years of formal education per adult is lower in N. Nyokal and 
Kanyada than in W. Kitutu and E. Kitutu. Kasipul has an intermediate 
position . 
Capital 
Capital for the livestock enterprise consists of the livestock itself and 
of the farmstructures, tools and fences required . 
Livestock may consist of bovines (local zebu type, grade frisians and mix-
tures), donkeys , sheep goats and chickens . Grade cattle is only found in 
E. Kitutu and W. Kitutu . Donkeys are concentrated in N. Nyokal, where also 
goats are favourable. Sheep and chicken where found on most farms . 
The average number of Livestock Units (L.U.) per farm ranges from about 
3 in W. Kitutu up to more than 7 . 5 in E. Kitutu. The average L.U. repre-
sents an investment of about Ksh 950/-~). 
Mortality of bovines is 16% , of sheep and goats 45% and of chickens 56% . 
The composition and the level of investments in buil dings , tools and fences 
necessary for the livestock enterprise differs l argely for the distinct 
areas . In N. Nyokal farmers have courts (fenced places to keep cattle at 
night ) and ploughs . In Kanyada and Kasipul calf /goat/sheep houses are 
added. For Kasipul, W. Kitutu and E. Kitutu fencing i s an important invest-
ment , because land is regi strated in these areas , and grazing therefore 
i s not communual like in N. Nyokal and Kanyada . Milksheds are only found 
in connection with grade cattle in W. Kitutu and E. Kitutu. 
Inputs 
The inputs in livestock production consist of family and hired labour, 
capi tal costs , nonfactor inputs and opportunity costs for ley-grass, of 
which family labour and nonfactor inputs per L.U. ranges from about 
Ksh 300/- in N. Nyokal up to Ksh 1300/- in W. Kitutu . 
.:t) 26 July 1978 : 1 VS$= Ksh 7 . 70 , H = Ksh 14 . 84, 1 DM= Ksh 3 . ï7 , 
l Hfl : Ksh 3. 48 . 
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Outputs 
Outputs consist of turnover-growth, milk, traction and manure , of which 
milk is the most important item . The average effective milk yields per 
cow and per farm had to be estimated as a range, because no reliable 
data about the calving interval could be obtained . Total outputs range 
from about 150- 230 Ksh in N. Nyokal up to 685-1025 Ksh in W. Kitutu . 
Gross margins 
Gross margins are calculated per ha l ey- grass for W. Kitutu and E. Kitutu 
and per L. U. for all research areas . 
The average gross margin per ha ley-grass ranges from about Ksh 700/- to 
2365/- , and per L. U. from about Ksh 200/- up to 435/- . The fluctation of 
the gross margins of the individual farms are very bi g within each re-
search area some farmers realize gross margins of two times the average . 
Thi s impl ies that much can be improved i n the medium as well as in the 
high potential areas . 
Conclusions 
Animal husbandry plays an important role in t he farming systems of Kisii 
and South Nyanza , both economica lly and socially. In the medium potential 
areas the keeping of livestock i s one of the mos t suitable activities; in 
the high potential areas competition of crops i s severe. In both areas 
livestock production can be improved very much by raising the general 
production level towards the l evel that is realised nowadays by some pro-
gress i ve farmers, within the existing environment . 
The main items in this process will be 
x improvement of health and fertility 
~ reduction of mortality 
~ improvement of the herds 
Il of milking pract i ces 
% " of pasture management 
~ better utilisation of all possible interrelations between arable farming 
and livestock production . 
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2 . INTRODUCTION 
As a part of the research program of the Training Project in Pedology at 
Kisii, Kenya , a land evaluation was carried out for the entire project area 
(mapsheet 130), consisting of Kisii and South Nyanza Districts of Nyanza 
Province , inhabited by the Kisii and the Luo tribe 
·-·,......... /"\ .-·-/·. ............ . ·1 
- \ ·- . ../ . 
UGANDA ·~. i scale 
/) KENYA ! 
LAKE 
KISII~ 
1 
1 
NAIROBI 
' TANZANIA 
respcctivcly . 
1:5.000.000 
fig . 1 Locat ion of the project area withi n Kenya. 
According to the framework designed by FAO (5) , landevaluation is concerned 
with the assessment of land performance when used for specific purposes . It 
involves the execution and interpretation of basis surveys of climate , 
soils, vegetation and other aspects of land , in terms of the requirements 
of alternative forms of land use . To be of value in planning , the range of 
land use considered has to be limited to those which are relevant within 
the physical, economie and social contex~ of the area concerned and compari -
sons must take economie considerations . 
The aim of this investigation therefore was to collect data on the economie~ 
of animal husbandry for the benefit of the landuse planner . 
Animal husbandry here comprises livestock (cattle , sheep , goats , donkeys 
and poultry) and pasture production. 
For this purpose a multivisit survey of 35 farms was conducted in five 
distinct research areas , ranging from the medium potential lands near Lake 
Victoria up to the high potential Kisii- highlands . 
Chapter 3 deals with the methods used. In chapter 4 a description is given 
of the research areas , followed by a description of farm structure . This 
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This chapter further elaborates the t echnology applied , the relevant 
input- output relations and the market orientation of the farmers as far as 
animal husbandry products are concerned . The infrastructure is described 
thereafter . At the end it is tried to highlight the s timulating and con-
strai ning factors for animal husbandry in the different areas . 
3 . METHOD IN FIELD INVESTIGATION 
Due to the limited time availabl e a case study approach was chosen. 
Being a case study this investigation does not aim at generalizations 
( statistical inferences ) on the farming systems in the area . 
Notwithstanding this limitation small case studies are a valuable source 
of data for the identification of factors causing an increase in farm pro-
d ucti vi ty and of the circumstances under which specific innovations are 
accepted. 
It was intended to get an idea of the economics of animal husbandry, its 
social s ignificance and to identify stimulating and constraining factors 
on a number of specific farms , only as far a s animal husbandry is concerned . 
For that reason no farm income levels are computed or estimated , because 
erop production on the farms was not included in the research . 
3 . 1 Selection of research areas 
For the purpose of the land evaluation , the number and situation of re-
search areas were determined by the following factor~: 
a . agro-climatology 
b. soil 
d . level of support services 
With r egard to the natural setting of the area are three major agro-clima-
tological zones defined for the project , based on altitude, rainfall, eva-
poration and suitability for crops . 
The soils determine which type of agriculture i s suitable and which crops 
actually can be grown in the three zones . 
What the farmers do on their land is also dependent on their cultural back-
ground . The Luos were dominantly herdsmen and fi s hermen and entered arable 
farming at a much later stage than the Kisii farmers . 
On top of that , the level of support services like training centers , exten-
s ion , veterinary assistance and last but not least land registration deter-
mine the environment for the farmers and therefore influence their way of 
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farming . 
On basis of the above mentioned factors ; five research areas were selected: 
Nort Nyokal , Kanyada, Kasipul, West Kitutu and East Kitutu . The names of 
these areas refer to the administrative uni ts (locations) in which they are 
mainly situated . 
3.2 Selection of survey farms 
For this case- study it was decided to have at least five survey farms in 
each area . 
Although the number of farms per area is small , it was tried to make them 
"representative" in such a way that they contained : 
a. small and larger farms 
b . progressi ve and traditional farmers 
c. farms close to and far f rom service- centres 
d. farms situated on hi l ls as well as t hese on bottomland . 
It was not difficul t to apply most of the criter ia set for farm sel ection . 
Only to locate the progressi ve far mers the assistance of Chiefs , Sub- Chief s 
or Agricultural Assistants was required. Because the introduction to the 
local community was needed , the help of these officials was required any-
how. Introduction to the District Agricultural Officers of Kisii and South 
Nyanza , was done by the project management . These officers further arranged 
introduction down the admi nistrative or agricultural hierarchy to the Chi efs 
and Agricultural Assistants (extension officers ). 
In some cases· the Chiefs provided introduction letters for the farmers , in 
ether cases the Chiefs informed their people during their meetings . With 
this "official backing" not a single farmer refused cooperation or caused 
problems, after they were told what the s urvey was about , and that the 
Chief, and even the DAO was "aware". 
To cope with drop- outs during the survey period a few extra farms were 
chosen per area. 
The first round consisted of 39 farms , of which 4 had to be dropped during 
the survey because it was impossible to complete all the three question-
naires. The distribution of the remaining 35 farms over the research areas 
is shown in table 1. 
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Table 1. Distribution of the survey farms by research area 
Research area No. of s urvey farms 
N. NYOKAL 6 
KANYADA 6 
KASIPUL 5 
W. KI TUTU 8 
E. KI TUTU 10 
Total 35 
3 . 3 . Data collection 
To collect all the requir ed farm- data , it was decided to visit the survey 
farms at last three times, with an interval of 4-6 weeks. 
After a study of the available literature and some reconnaissance visits 
to the areas , a provisi onal questionnaire was draft ed and tested during 
a small pilot study . Then the final questionnaire for the first round was 
compiled . During the second round the farm plots were measured by tape , 
with the help of four labourers, to establish land use and the relative 
importance of the grassland on the farms . 
After this the questionnaire for the last round was prepared . The method 
of several rounds was necessary because the area was completely new to 
the author . This approach proved to be successful . During the f irst t wo 
rounds a quite good understanding of the farm-systems and the relevant 
environment for the farmers was obtained . Things overlooked coul d easily 
be rectified during the last visit . 
Another positive factor is that wi th several visits it is poss i ble to 
create some kind of understanding with the farmers, which i s indispensable 
for this kind of research . 
The field work was done by the author in the period of March - July 197 8 
with the help of two local interpreters , a Luo and a Kisii . 
Both had a farmer background and previous experience in farm management 
s urveys. 
For the questi onnaire/schedules please refer to the Appendix. 
Sa 
fig . 2 . Farm lay- outs of Kisii farms 
fig . 3. Scenic view over Kanyada location , facing Homa Mountain 
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4. RESULTS 
4.1 Research areas 
In this section a short description of the research areas is given . focus 
is on the relevant data on climate , physiography, soils , population aTld 
present land use. 
NORTH NYOKAL 
Climate : main rainfall peak in April/May with January or January/February 
dry; rainfall: 1,200 - 1,400 mm; mean minimum temperature 16°C, range 
11 - 17°C. 
Physiography: altitude : 1 , 220 - 1,280 m 
slope 1 - 4% 
Soils: On the ridges and hills well to somewhat excessively drained , 
shallow to moderately deep brownish soils ; imperfectly drained , deep 
grey clay in the valley bottoms . 
Population: Luo tribe, 175 -250 persons sq. km. 
Present landuse : On 70% of the area people practise semi-permanent culti-
vation and grazing with 0 - 10% cleared of which 25 - 50% is actually cul-
tivated and 50 - 75% is used for communal grazing . Of the remaining land 
10 - 25% is cleared of which 25 - 75% is used for communal grazing . 
Major crops: sorghum , cassava , sisal , groundnuts , sweet potatoes , hybrid 
maize and mixed beans . 
Minor crops : fingermillet , cotton , citrus . 
KANYADA 
Climate: Main rainfall peak in April , with January or January/February and 
July dry; rainfall: 1,350 - 1 , 500 mm ; mean minimum temperature about 16°C , 
0 
range 11 - 17 C. 
Physiography: altitude: 1 , 325 - 1 , 385 m 
slope : l - 3% 
Soils : the plains are covered with moderately well drained to poorly 
drained , deep to shallow dark grey clay . The bottom lands consist of imper-
fectly to poorly drained deep dark grey or greyish-brown alkaline clay . 
Population: Luo tribe , 100 - 125 persons/sq . km . 
Present landuse: semi permanent cultivation with 25 - 50% cleared of which 
25 - 50% is actually cultivated and 50 - 75% used for communal grazing . 
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Major crops : sugarcane 
Common crops: hybrid maize , sorghum , sweet potatoes , beans. 
Minor crops: fingermillet , sisal , groundnuts , bananas , vegetables . 
Sporadic : pineaple, mangos , citrus , pawpaw . 
KASIPUL 
Climate : Main rainfall in April/May with January/February dry; rainfall : 
1,500 - 1 , 800 mm ; mean minimum temperature 16°C , range 11 - 17°C . 
Physiography : altitude : 1 , 555 - 1 , 615 m 
slope : 3 - 18% 
Soils : on the hills somewhat excessively drained shall ow dark reddis h brown 
clay with 20 - 40 cm acid humic topsoil . At the footslopes of these hills 
and the uplands well drained deep to very dark red clay with more than 
30 cm humic topsoil . 
Population : Luo tribe , 188 - 212 persons sq. km . 
Present landuse: semipermanent cultivati on and grazing : 50% i s for 50 - 75% 
cleared ; 45% is for 10 - 75% cleared , 5% is for 75 - 100% cl eared . Of the 
cleared surface 25 - 50% is actually cul tivated , the rest is used for 
grazing. 
Major crops : hybrid maize. 
Common crops: sorghum, s weet potatoes , coffee , tobacco , groundnuts , 
bananas , cowpeas . 
Minor crops: fingermillet , sugarcane , sisal , pawpaw , vegetables . 
WEST KITUTU 
Climate : high April/May peak with continuous rainfall ; rainfall: 1 , 600 -
2,100 mm , mean minimum temperature about 10 - 13°C. 
Physiography : alt i tude 1,555 - 1,725 m 
slope 1 - 40% 
Soils : on the top of the hills somewhat excessively drained , shallow to 
moderatel y <leep, <lark reddish brown clay , with 20 - 40 cm acid humic top-
soil , on the slopes well drained , very deep reddish brown to red clay with 
more than 30 cm humic topsoil . In the bottomlands poorly drained , <leep grey 
to brown clay is found, underlaying 30 - 70 cm of silt loam . 
Polulation : Kisii tri be , 437 - 500 persons sq . km . 
Present landuse: mainly permanent cultivation: 95% is cleared and culti-
vated for 50 - 75% while 25 - 50% is used for grazing . The remaining 5~ 
is cleared for 50 - 75% of which 25 - 50% is actively cultivated, 50 - 75 9ó 
is used for grazing. 
Common crops : bananas 
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Minor crops: fingermillets, sweet potatoes, tea, pyrethrum, sugarcane , 
passion fruit. 
Sporadic : tobacco , cow-peas. 
EAST KITUTU 
Climate: high April/May peak with continuous rainfall : 1 , 550 - 2 , 200 mm; 
mean minimum temperature about 10 - 13°C. 
Physiography: altitude : 1,860 - 1 , 950 m 
slope : 2 - 30% 
Soils : on the top and s lopes of hills well drained, very deep, reddish 
brown clay , with more than 30 cm humic top soi l. In the bottomlands poorly 
drained, deep red to brown clay , underlaying 30 - 70 cm of s ilt loam . 
Population: Kisii tribe, 580 persons sq . km. 
Present landuse: mainly permanent cultivation: 95% is cleared and culti-
vated for 50 to 75% while 25 to 50% is used for grazing. 
The remaining 5% is c l eared for 50 - 75% of which 25 to 50% i s actually , 
cultivated; 50 - 75% is used for grazing. 
Major crops : tea, pyrethrum . 
Minor crops : hybrid maize , coffee . 
Sporadic : sweet potatoes, vegetables, fingermillet , passion fruit . 
4.2 Land 
The typical Kisiifarm consi st of a long more or less narrow strip of land 
running from the top of a ridge to the valley- bottom and includes the farmers 
homestead. This homestead is s ituated in the upper third of the strip. The 
farm is of the mixed type, with some cattle , maize and cashcrops like cof-
fee , tea and pyrethrum. Grassland is situated around the homestead, on the 
shallow soils of the top of the ridge and in the poorly drained bottomlands. 
If these pastures are not enough for the cattle , ley-grass is rotated with 
the crops . 
Because of severe land scarcity , no land is left fallow or i s all owed to 
remain bush . 
The typical Luofarm in the medium-potential areas consists of an i rregular 
shaped piece of land , running from the higher part down to the river . 
The homestead is situated halfway and surrounded by trees and bushes . 
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The farm is of the mixed type , with the cattle grazing freely on all the 
uncultivated land in and outside the farm . The erop fields are situated 
on the higher parts because of better drainage. In many cases no permanent 
cultication is practised. 
4 . 2. 1 Farm size 
The farm size distribution in Nyanza Province is very much alike the mean 
national distribution , if pastural and large farm areas are excluded: 
nearly 80% of the farms are smaller than 3 ha and less than 2% are 8 ha 
and over. The average farm size in Nyanza Province is 1 . 93 ha (8). 
The size ditribution of the 35 survey farms is shown in Table 2. 
4 . 2. 2 Land tenure 
In Kisii district all the farm- land was registered in the early 1960 ' s 
and farmers thus hold title deeds of their land . These title deeds can be 
inherited by the male offsprings of the helder , according to Kisii customs. 
By the time land-demarcati on took place it seemed that it was unusual to 
lease land in or out, because every farmer had enough land for himself and 
his family . By now, many farms are taken over already by the next genera-
tion. Farms are becoming too small and therefore people try to l eqse- in 
or to buy land . If leased , the charges are about 500/- per ha per year . 
If bought, one ha will cost about 7500/-, often payable with about 20 
heads of cattle . 
In South Nyanza, in the medium potential areas like N. Nyokal and Kanyada , 
land registration is still under preparation. Land for arable farmi ng is 
not in short supply and grazing is communal in the sense that everybody is 
aowed to graze his cattle everywhere , except on cropfields or homesteads 
of someone else . Leasing of land therefore is not common , although possible . 
Selling prices of land depend very much on the quality, especially drainage, 
and are somewhere between 1700/- and 2300/- per ha . 
In Kasipul a high potential area , the situation is much alike Kisii district. 
Detailed information on land tenure is given on a per farm basis in 
Appendix Table A. 
4.2.3 Fragment ation 
As pointed out before , farms in the densely populated Kisii area are becom-
ing smaller due to the system of inheritance : by the time a farmer regards 
Table 2. Farm size distribution of survey farms by holding- size group and research area 
size group/ 0- 0 . 4 0.5- 0.9 1. 0-1. 9 2.0- 2.9 3 . 0- 3 . 9 4 . 0- 4 . 9 5 . 0- 7 . 9 8 . 0 + total mean 
research areas ha ha ha ha ha ha ha ha ha 
N.NYOKAL 1 2 3 6 2.46 
KANYADA l 1 4 6 8.84 
KASIPUL 1 2 1 1 5 5 . 77 
W.KITUTU 3 2 2 1 8 2 . 70 
E. KITUTU 3 2 1 1 1 2 10 5 . 08 
Total 1 10 6 6 1 4 7 35 4 . 83 
% Survey farms 0 . 00 2 . 86 28 . 57 17 . 14 17.14 2. 86 ll. 43 20.00 100 
Nyanza Prov. !lt 15.72 26 . 18 22 . 03 15 . 23 6 . 79 8. 13 4. 09 1. 83 100 
It fellows from this table tha t the surveyed farms are slightly larger than average due to the selection method : 
The selected farms consist of a relative high number of ' progressive' farmers which are generally not found on 
the smallest farms (19). 
The average farm size for E. Kitutu is larger than W. Kitutu because of the inclusion of some relatively large 
farms (see Appendix Table A) 
!it ) The figures pertaining to the Nyanza province, in this and following tables , were taken from (8) . 
1 
1--' 
w 
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his family complete in the sense that he will not mary another wife , he 
may decide to divide his land . All wives are given equal parts . These parts 
are divided among the sons of a wife by the time they established their 
own farm . This is normally when they are married and have two childeren . 
His wife then starts preparing food in her own house , as a symbol that they 
are independent . 
Land is inherited equally by the sons , except the first son . He inherits a 
larger piece of land. Daughters are excluded by tribal custom. 
To escape this trend towards smaller farms, farmers try to lease or buy 
land from others who have a job in town or have surplus land . 
The effect of this increasing fragmentation is that in South Nyanza, hol-
dings also consist of more than one parcel . This reason of fragmentation 
is, however , quite different . Land is not scarce in this area. The parcels 
are mostly of different soil quality (drainage !) . 
When land is divided among the sons each gets his share of the different 
parcels . 
In table 3 , the distribution of the survey farms by number of parcels is 
shown for the different research areas . 
Table 3 . Distribution of survey farms by number of parcels and research 
area 
Research are as 1 
N.NYOKAL 2 
KANYADA 4 
KASIPUL 4 
W.KITUTU 3 
E. KITUTU 7 
Total 20 
% Survey farms 57 .14 
% Nyanza prov . 62 . 97 
number of parcels 
2 
1 
1 
3 
5 
14.29 
17.06 
3 
1 
1 
1 
2 
2 
7 
20 . 00 
12 . 73 
4+ 
2 
1 
3 
8.57 
7 . 24 
total 
6 
6 
5 
8 
10 
35 
100 
100 
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The table shows clearly that in general the average of the survey farms is 
quite close to the average of the Nyanza province as rar as fragmentation 
is concerned. 
4 . 2 . 4 Quality of the land 
The quality of the land in West and East Kitutu and in Kas i pul is very 
good . The fertility of the red soils allows permanent cultivat i on with 
high yielding crops like hybrid maize , tea, coffee , pyrethrum and banaDas, 
depending on altitude . Rainfall is good and has a good bimodal distribut i on . 
Only the shallow t ops of the ridges and the poorly drained bottomlands 
are unsuitabl e for arable farming . 
In N. Nyokal and Kanyada (medium potential area) mainly vertisols are oc-
curring ; these soils are imperfectly drained . The rainfall i s more favoura-
ble in Kanyada and sugarcane can do we ll. 
In N. Nyokal cotton i s grown as a cash er op and cassava as an "insurance" 
erop . In bath locations maize is mixed with millet as a drought insurance . 
4 . 2. 5 Landuse 
During the second round of the survey the net farm acreages wer e measured 
(plot by plot). The figures obtained are sli ghtly smaller than the gross 
acreages shown on the tittle deeds (if available) . 
The results are given in Appendix Table A. In table 4 the average l and use 
per research area is s ummarized . 
As far as animal husbandry i s concerned , the followi ng remarks and conclu-
s i ons are important with regard to land use : 
Homesteads of farms , especi a lly in Kasipul and the Kitutu locations 
consist , apart from the dwellings and farm buildings of grassland . 
Cattle is kept here at night and in the morning hours . 
Ley-grass is defined here as land which could be used for arable 
farming as far as the quality of the land and the availability of 
l abeur i s concerned . The remaining grassland i s counted as pas ture 
since it will not be ploughed under the actual c ircumstances . This 
means that in Luo-land , where all t he grassl and is counted as pdslurc 
parts of i t could be used for arable farming . It remains pasture, how-
ever , because of l ack of l abeur. 
In the Kitutu locations the grasslands counted as pastures are the 
s hallow soil s on the ridges or the imperfectly drained bottomlands . 
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Fodder crops like napier grass contributed only to a very low extent 
to livestock production . 
In the Kitutu locations it is common farm-practice to feed cows , 
especially in the dry season when grass is in short supply , with the 
remains of arable crops . Maize sterns and cobbs , sweet potato vines 
and small tubers , banana leafs and sterns and the tops of sugarcane are 
used . 
In Luo- land this possible interrelationship between arable farming and 
livestock production i s much less known. The only interrelation is the 
grazing of cattle on harvested maize and millet fields . 
4.3 Labour 
In this chapter first attention will be paid to the organisation of the 
polygamous family and its relation with animal husbandry in everyday life. 
Subsequently the composition of the families on the survey farms and the 
educational level will be described . 
4 . 3 . 1 Family Organisation 
Among the Luo the polygamous family is the dominant type . Even when a man 
is married to one wife this is hardly a question of principle. The number 
of wives, and therewith the number of (male) offsprings determi nes a mans 
social status . To have two wives is very common for a middle-aged man ; 
three is not exceptional while with four or more , one is considered very 
rich. The dowri es that had to be paid to the father of the bride were 18 
heads of cattle 20 years ago ; nowadays 8 to 12 heads suffice . But all 
depends on the bargaining capacity of the groom and his future father in 
law. After payment of a certain agreement fee in cash , the girl changes 
homes . The dowry cows are normally paid of during a couple of years. In 
practice this commitment causes a spacing between the wives . 
The first wife keeps a special status among her fellow wives . If the hus-
band is not present, s he is the head of the household . 
Normally all the wives live together in one homestead . The husband has to 
provide separate huts for each of them . The wives live there with their 
small children . The husband is expected to spend an equal numbcr of nights 
in each hut, often changing weekly. 
Every wife cooks her own food and eats with her daughters and small sons . 
The husband eats together with his older sons ; their food i s supplied by 
all wives. 
Table 4. Average land use per farm by research area 
hectares no. percentage of total farm land 
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.µ 0 rl 0. ..c ........ 0. Q E E E E E E 4-i () Ul > 00 () () A .µ 0. () Ul 0 
N. NYOKAL 2.46 2.45 . 01 3.00 7 39 5 10 4 5 1 4 1 8 7 2 6 
KANYADA 8.84 8.84 1. 50 3 67 2 4 7 2 1 - 1 1 1 1 17 24 
KASIPUL 5.77 5.77 1.40 7 51 22 3 2 3 - - - 1 3 - 4 4 
W.KITUTU 2 . 70 2 . 57 .13 1. 88 6 15 18 1 18 3 10 2 1 - - 2 6 2 7 2 7 
E. KI TUTU 5 . 08 4 . 73 . 35 1. 70 5 37 6 25 4 2 1 1 3 6 4 
- 6 
Average 4 . 83 4.70 .13 1. 89 5 9 44 - 14 3 2 2 - 1 1 1 1 - 1 1 1 2 3 1 1 3 5 
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Sons reaching the age of 18 years build their huts just outside the paren-
tal homestead and have meals there . Younger brothers often join them , as 
they are no longer allowed to sleep in their mothers huts . For girls some -
times a special hut is built , inside the homestead . When the sons marry, 
they somet imes stay for a couple of years on the father ' s farm , accepting 
farm rules from him . Later they receive part of the land as their own , 
where they start a new homestead . 
The husband has to provide each of his huts(wives) with at least one cow . 
The afternoon milk of this cow and her female offsprings is to satisfy the 
needs of this hut. The morning milk can be sold by the farmer . If all cows 
of one hut are dry or have died , the husband has to make arrangements with 
his other wives to provide this hut with at least some milk. 
Bulls , oxen, bullcalves and donkeys are not divided . They belong to the 
family as a whole . Chickens belong toa specific hut, just like goats and 
sheep . 
The right of selling cattle, including the cows is entirely with the farmer, 
also for paying dowry for a next wife . The payment of dowry by the sons i s 
made out of the offsprings of the cows of his mothers hut and cows received 
for daughters are added to the stock . 
The inheritance of cattle is organised per hut through the male line. 
Daughters do not inherit anything . They are supposed to marry. 
Among the Kisii, the organisation of the family concerning cattle and 
inheritance is not very different from the Luo system described above. 
Because of the scarcity of land the families tend to become smaller nowa-
days. To have one wife is very normal . 
Cows are divided among the wives who can use the evening milk for their 
children or for selling . The morning milk belongs to the husband and is 
marketed by him if there is a surplus. Goats and s heep are also divided . 
Bulls and oxen are not divided , they serve the whole family . 
Dowry cows paid to the family are reserved for sons of the same hut where 
the daughters carne from. In the case of unequal number of sons and 
daughters in the different huts, transfer arrangements can be made . 
4.3 . 2 Household composition and labour potential 
For the calculation of the household compositions , the IRS (8) definition 
was used: ' a household is a persen or group of persons normally living 
together under one roof or several roofs within the same compound or home-
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stead area and sharing a community of life by their dependance on a common 
holding as a source of income and food, which nor•mally, but not neccesarily 
involves them from eating from a common pot ' . Using this definition means 
that husbands working and living permanently outside the farm are not coun-
ted. Secondary school children who normally live in a boarding school are 
mentioned separate: they are at home during holidays in April (3 weeks), 
August (4 weeks) and December (6 weeks) and are an important source of 
extra labour in these periods . Some farmers tune their farm activities to 
this extra labour supply . 
In the discussion below the low potential Luo areas Kanyada and N. Nyokal 
will be compared with the high potential Kisii areas, W. Kitutu and 
E. Kitutu. Kasipul is seen as an intermediate case. 
In table 5 the composition of the average household per research area is 
given. 
For more detailed information on a per farm basis refer to Appendix Table B. 
Table 5. Average household composition per farm, by research area 
1 
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KANYADA 
+ . 92 2 . 50 . 17 . 58 3.25 3 . 00 . 67 . 08 10 . 7 
N. NYOKAL 
KASIPUL . 80 1. 60 .40 1. 00 1. 80 2.20 1. 20 0 9 . 20 
W. KI TUTU 
+ . 78 1. 22 . 11 . 33 1. 22 3 . 94 1.10 .78 9.50 
E. KI TUTU 
Average . 83 1. 71 .17 . 51 2.00 3 . 37 . 97 .43 9. 89 
The table clearly shows that in the Luo areas there are more wives per 
farm than in Kisii area and that more farmers are present on their f arm. 
It would be attractive to compute potential labour units from this table . 
But since jobs are more or less divided according to sex and age , this 
would serve no real purpose . 
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The head of the household has the responsibility for the farm as a whol e , 
for the cash erop production and the livestock, including selling and 
buying . He allocates land to his wives for food production . Each wife i s 
responsible for her part of the food production. 
The division of labeur between males and females as far as farm activities 
are concerned is not rigid; minor deviations are accepted if the actual 
circumstances require this. Males , however , never engage in the household. 
The division of labeur is more or less as fellows: 
Adult males: bush clearing , ploughing construction of huts and farm buil-
dings; shopkeeping , various crafts . 
Luo grazing cattle , donkey transport of goods between South Nyanza and 
Kisii. 
Kisii: taking cows to the crush for artificial insemination or to the 
veterinary , dipping or spraying . Helping in cash crops if necessary . 
Adult females: planting , weeding , harvesting , milking , werking in the 
cash crops and smearing the walls of buildings , attending markets . Further-
more the femal es look after the household by doing the cooking , washing , 
childcaring , fetching water and firewood , picking wild vegetables , grinding 
corn etc . 
Boys and girls help their father , respectively mother as far as their age 
and school attendance allows . 
4 . 3 . 3 Educati on of adults 
The years of school attendance of the adult members of the household can 
be regarded as an indication for their general education . It can be as-
sumed that better educated people can adapt easier to new situations and 
are able to adopt new technologies quicker. 
School educati on can be measured as the average number of classes attended 
by the adult members of a household . 
This education is ge nerul . Specific farm education is provided by the 
Farmers Training Centres in Ki s ii and Homa- Bay . In table 6 showing the 
average educational levels , a training in a training centre is counted 
as equivalent to one year of schooling . 
This is a rather rough measure because other , non- formal sources of "f a rm-
education" are neglected. It i s clear that the level of education i n the 
two medium potential areas is considerably lower than in the high potential 
Kisii areas . Kas ipul has an intermediate position . 
20a 
fig . 4 . Zebu- cattle grazing , with farmer ; South Nyanza 
fig . 5 . Farmer while ploughing , assisted by family members 
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Table 6. Average of education per adult by research area . 
Research area 
KANYADA AND N. NYOKAL 
KASIPUL 
W. KITUTU AND E. KITUTU 
Average 
average years of education 
1.81 
2 . 83 
3 . 29 
2 . 78 
The l i nk between education and farmdevelopment was very clear with the 
elder farmers . The progressive ones among them had four years of education , 
which was an exceptional achievement for their age group (only 4 , 71% ac-
cording to IRS (8)) . They were able to do better than the others and were 
the f i rst t o benefit from the new poss i bili ties: training courses , extension , 
cash crops and loans . Thi s enabl ed them to give the i r children a good edu-
cation. Some of them joined the extension servi ce . 
4. 4 Capi tal 
In this chapter the investments for the livestock enterprise of the survey 
f arms and areas will be described . 
These consist of the livestock itself, the buildings , tools and fences 
required . 
4 . 4.l Livestock 
The composition and the value of the livestock on the survey farms in the 
different research areas on 1/6/1978 is shown in Appendix Table C. These 
f i gures are summarized in table 7. For the calculati on of the livestock 
units (LU ) the following conversion rates (based on 18) were used : 
grade mixed loc al 
cows 1.00 . 80 . 67 
heifers .67 . 50 . 45 
calves .33 . 25 . 22 
bulls and oxen 1. 00 . 80 .67 
donkeys . 55 
sheep . 15 
goats . 10 
l __ --- - - - - - --- - -- -- --- - --- - ---- -
- --------- . ---
Table 7 . Average livestock composition and value per farm , by research-area on 1/6/1978 
cow bull OX heifer cow/calf bull/calf 
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N.NYOKAL 2 . 50 . 50 1. 50 1. 67 1. 50 . 83 1. 33 . 67 5.67 5.34 13.67 4,398 
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KANYADA 3 . 00 1.67 2. 00 1. 83 1. 50 1.33 3.17 1.17 5 . 84 16. 50 6 ,825 
KASIPUL 2 .80 . 20 1. 40 . 20 1. 00 .60 1. 20 . 40 .40 .40 2.80 1. 20 5 . 06 12 . 20 6,434 
W.KITUTU 1. 75 .13 . 13 . 25 .75 . 50 . 13 1.13 . 75 . 13 1. 75 1.13 3. 06 12 . 88 4 , 160 
E. KITUTU 1. 20 . 90 2 . 80 . 10 . 20 .40 . 20 . 70 . 60 . 50 . 50 .30 1. 20 . 60 .70 . 90 . 30 .21 1. 00 7 .66 14.60 8,621 
Ave rage :: . 09 . 31 . 83 . 66 . 09 . 89 . 06 1.00 .17 . 17 1.09 . 09 .34 • 77 . 26 . 26 .37 2.06 2 . 03 5.53 14. 03 6 , 257 
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Table 7 reflects the structure of the li vestock in the district areas. :10 
grade or upgraded cattle is found in the medium potential areas N. Nyokal 
a nd Kanyada·. We find them in the high potential areas which are si tuated 
on a higher altitude with a more favourable climate. 
Farmers never keep graded bulls or oxen . It seems that they are inferior 
as draft animals to the local bulls, because their health is more deli cate 
and their fodder requirements are higher whereas under the local circum-
stances they are not more productive. Most draft animals are found in 
Kanyada and Kasipul. 
Donkeys are concentrated in N. Nyokal where these animals are used for 
transportation of the salty soil which is found at sites near lake Victoria. 
This soil is used as mineral feeding for animals and is exchanged together 
with sisal ropes with the Kisii for maize. Sheep are present in all research 
areas , however they are found most in Kanyada and Kasipul . Sheep are only 
kept for meat, never for wool . Goats are also found in all research areas , 
but dominate in the dry N. Nyokal. Goats are only kept for meat production, 
they are never milked . 
The average L. U. per farm are quite equal in South Nyanza . In Kisii there 
is a remarkable difference between E.- en W. Kitutu. This is related with 
the farmsizes. (Table 2 . ). 
In North Nyokal farms are also small but because of communal grazing farm 
size is not restrictive for the number of livestock kept. 
The average number of chickens per area is s imilar. They are not kept for 
eggs , because people hardly eat eggs, but mainly to s upply meat for visi-
tors (Table 11) . 
The value represented by the average livestock in the South Nyanza areas 
s how a drop for N. Nyokal . This means that the money invested per L.U. is 
less because the number of L.U . is very similar in these areas . The rela-
tively large number of goats could be responsible for this . 
As expected , the investment in livestock in W. Kitutu is far less than in 
E. Kitutu, because farms are smaller and less L.U. are kept . 
4 . 4 . 2 Farm buildings , tools and fences 
During the farm interview the farmers were asked about their investments , 
both in labeur and money, in farm buildings, tools and fences for their 
livestock enterprise . 
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For the invested money also its ori~in was asked to trace interrelatio11 -
ships between animal husbandry and erop enterprises and other possible 
activities. 
In Appendix Table D the results are presented . For the calculations the 
following assumptions were made: 
Family labour used for capital formation was valued at 5/- Ksh per man 
per day. 
The investment in fences was included only when these fences were 
needed for the livestock enterprise. Other fences were not counted . 
Fences between paddocks of the farmer and his neighbour were counted 
half, assuming that the expenses for construction were shaded . 
The investment in a barbed-wire fence including posts and labour was 
valued at 2/50 Ksh per meter, of which 2/40 Ksh as cash outlay and -/10 Ksh 
for own labour . Every 50 m of fence was counted as one day work. 
A planted fence which requires only of labour for <li gging and planting 
was valued at -/30 Ksh per m. Every 16 m was counted as one day of work. 
Ploughs including chain and yoke were valued at their placement cost , 
although many of them were bought long ago for a lower price. Because 
all parts of a plough are available as spares , the value hardly de-
creases. The maintenance casts were assumed to be 40/- Ksh per annum. 
The yearly cos t of the investments was calculated on the basis of the 
farmers information about the useful life of the investments . 
Table 8. Average investments in farmbuildings , tools and fences and their yearly costs for animal husbandry per farm by research area , 
on 1/6/ 1978 (Ksh). 
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In table 8 the average investments in farmbuildings, tools and fences and 
their yearly costs are given . We see that milksheàs occur only in Kisii , 
where grade cattle is kept . Farmers are advised to construct these milk-
sheds to improve hygiene. For these sheds credit is available , together 
with credit for grade cattle . The calf-/goat- / sheephouses are also used 
in Luo land, but not so often; most of these animals are kept in the hut, 
together with the chickens . Corals are hardly found in Kisii; they are 
typical for Luo land . Corals are heavily fenced parts of the homestead 
where the cattle is kept at night to prevent theft , and to protect them 
against wild animals . Crushes are not not very common. Only farmers who 
spray their cattle themselves need such a cage to put the bovines in while 
they are being sprayed against tick borne diseases. For fencing it is clear 
that this does not occur in N. Nyokal and Kanyada , because grazing there 
is still communual . The cash outlay used for the construction of the 
before mentioned farmstructures in a rather larger percentage of the in-
vestments , special ly when buildings are involved , because the thatching 
of the roofs has to be done by professionals . Milking equipment on most 
farms consist of old margarine tins or calabashes. Only on the more market 
oriented farms in E. Kitutu with grade cattle stainless steel milking 
buckets were found . 
Spraying equipment is expensive . Only larger farmers can afford these de-
vices . Others have to go the cattle dips , run by the government . But these 
are only available in the Kisii area . Spraying equipment was never jointly 
used by farmers . Water tanks to collect and store the rainwater from the 
corrigated iron roop are propagated for the supply of people and animals 
with safe water . Because investments are high , only the larger farmers 
can afford these tanks . 
Ploughs are found in all research areas , but mostly in Kasipul and 
Kanyada, the areas where most bulls and oxen were found . (Table 7) . 
In order to trace the sources of the cash invested in the required struc-
tures and equipment for animal husbandry , a breakdown over animal husbandry 
itself , crops and ether unknown sources is given . We see that except for 
Kanyada , the major contribution carne from outside the livestock business . 
The total investments for structures and equipment for the livestock enter-
prise on a per L. U. basis increase gradually from N. Nyokal to C. Kitutu, 
and so do the yearly costs related with these investments . The respective 
figures for E. Kitutu are almost 10 times higher than those for N. Nyokal . 
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It is interesting to note that the farmers in W. Kitutu invest slightly 
more than their colleagues in Kasipul . They own smaller herds with a 
slightly higher proportion of grade animal s. E. Kitutu disti nguishes 
itself from the other areas by high investments required for its grade 
cattle. 
4.5 Input - output relations 
In this chapter the farm inputs for and outputs of the livestock enter-
prise will be described in connect i on with the technology or farm practices 
applied in the distinct areas . 
With the data collected gross margins will be calculated . 
4.5.1 Inputs 
The farm inputs for livestock production may consist of: 
a) land (pasture and/or ley-grass) 
b) labour (family and/or hired) 
c) capital 
d) non factor inputs . 
Land covered with grass is used for grazing and it is the major food 
supplier for the animals. 
In South Nyanza the grassland consists of permanent pastures and bush . 
Little is done in this area to improve the grassland. Some times during 
the dry season in January , the ' standing hay ' is burned down so as to 
produce new shoots for the animals . 
In N. Nyokal and Kanyada grazing is still communal (see 4. 2. 2 ), no pad-
docks exist . On the survey farms in these areas all the grassland could be 
defined as ' pastures ' (see 4.2 . 5) , because arable farming and animal 
husbandry were not competetive in terms of land. Therefore, no opportunity 
cost for land have to be charged to the animal husbandry activity . 
In Kasipul location grazing is not communal anymore since land is demar-
cated. In general no paddocks exist and also here animal husbandry is not 
competing with arable farming in terms of land , so no opportunity costs 
are to be charged either . Because of differences in soils the grassland 
here is of a higher quality than in the other S. Nyanza locations , but no 
improved varieties of grasses are grown . 
In the Kitutu locations in Kisii more than 85% of the grassland is ley-
grass, and animal husbandry therefore is competing with arable farming . 
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The grassland in the Kisii district is mostly found in fenced - in paddocks . 
This is highly r ecommended for the grade cows which are kept here to preve 11t 
diseases, because with these paddocks a good rotational grazing can b~ 
practised and cattle cannot be infected by sick animals belonging to 
neighbours . Grassland is weeded , but no high yielding grass var ities are 
grown . 
Table 9. Average labeur requirements for livestock enterprise per farm 
by research area , 1/6/ 1977 - 1/6/1978~) 
hours per year Ksh per year 
>. 
H 
::l H 
.-; 0 ::> ::l ::::> 
•ri 
..0 0 
i: rcl ...:i ..0 ...:i 
~ .-; rcl H .-; H Q) >. Q) Q) 
.-; 
"O .-; .-; 0. "O "O 0. Q) rel .-; rcl · ri Q) Q) 
research 
.-; i: · ri +' i: H H rel Q) ..c: 0 rcl •ri •ri i: 4-i () +' 4-i ..c: ..c: are as 
N. NYOKAL 672 ( 29 ) 863(38 ) 747(33 ) 2282 ( 100) 427 
KANYADA 1318(38) 1307(39) 789(23) 3381( 100) 579 200 34 
KASIPUL 1779(61 ) 428(15) 701( 24) 2908(100) 575 
W. KITUTU 332(20) 687( 40 ) 674( 40 ) 1693( 100 ) 553 590 193 
E. KI TUTU 1111( 51) 452(21) 603(28 ) 2166( 100) 283 563 74 
Average 988(41) 720(30) 690(29) 2392(180) 461 330 71 
~ ) The number in bracket s refer to percentages . 
In fact there is a traditional division of labour concerning animal hus-
bandry as descri bed in 4 . 3. 2 , but as a consequence of the actual composi-
tion of the household , deviations are sometimes unavoidable. Appendix 
Table E shows the labour- requirements of the survey farms . In table 9 the 
average labour requirement per research area is presented. It i s striking 
that t he family labeur input per L. U. in E. Kitutu i s far below average , 
whereas the hired labour input is ' normal '. This could indicate some 
- ----- - - - - - - - - - - - - - - - - -
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' economics of scale ' which can be realised on these farms with their high 
average number of L. U. kept (Table 7) . E.g. watering a herd of ten animals 
takes as much time as for a herd of two. Also do larger paddocks have rela-
tively less fence s which have to be trimmed than smaller ows, as found in 
W. Kitutu. Besides more labour saving equipment (watertanks , spraying de-
vices etc .) are owned by the E. Kitutu farmers. 
The relatively high input of hired labour in W. Kitutu is due to the off-
farm activities of some of the farmers. The use of labour i n the district 
areas is different . In South Nyanza most of the time is needed for grazing 
and watering the animals , whil e in Kisii most of the labour goes to dipping 
or spraying against tick- borne diseases , yard feeding, weeding of the grass-
land and trimming of the fences. 
Milking the zebu type of cows requires a special technique . These cows can-
not be mil ked directly as the grade ones . First the calf has to s uck and 
after the milk flows the calf is taken away and the cow is milked . A result 
is that the milk stops if the calf dies. 
Hired labour is mostly found on r e l at ively large farms and on farms where 
the farmer has an off-farm job. Hired labour is employed for grazing t he 
animals (Kanyada) or for trimming the fences and weeding the grassland , 
a job which cannot be done by his wives (Kitutu locations) . 
The yearly casts of capital required for livestock production (paid and 
inputed ) are presented in Apendix Tabl e D and are s ummari sed in Table 10 . 
As far as farmbuildings , tools and fences are concerned. For the capital 
invested i n the livestock itself no interest was imputed. 
The non factor inputs consist of : 
- Mineral feeding: commercial mineral lick or natural salty soil found 
at some s ites close to lake Victori a. The Luos supply the Kisii dis -
trict with this mineral . 
- Grinded maize as concenctrate . 
Commercial concentrate consisting of remains of pyrethrum and coffee . 
- Medical treatment , A.I. and dipping/spraying . 
- Sisal ropes . 
These non-factor inputs , as shown in table 10 (in detail i n Appendix 
Table 6 ) are considerably higher in Kisii than in South Nyanza , because 
the practice of feed i ng maize or concentrates and prevention of tick-borne 
diseases is unknown in the latter area . 
30a 
fig . 6 . Sugar- j aggary operated with animal traction 
fig . 7. Luo transporting salt and sisal ropes with donkeys 
Table 10 . Average costs (imputed and paid) for livestock production per farm by research area , 
1/6/1977 - 1/6/1978 (Ksh) . 
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1) family labour input (see table 9) valued at Ksh - /60 per hour . 
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4.5 . 2 Outputs 
The output of the livestock enterprise may consist of the following items : 
a) turnover + growth 
b) milk 
c) traction 
d) manure 
Turnover + growth of livestock fora certain period (1/6/1977 - 1/6/1978 
is defined as : value of the herd at the end of the period minus the value 
at the beginning , plus the difference between the value of animals sold 
and purchased during the period. 
Animals slaughtered or given for dowry were counted as sold ; animals ob-
tained for dowry as purchased , 
The data necessary for these calculations were obtained from the farmers. 
During the first farm-visit the composition of the livestock was entered 
in the schedule and all the livestock transactions back to 1/6/1977 were 
recorded . With this information the composition of the livestock at the 
beginning of the period could be reconstructed. Together with the farmer 
the value of each animal on 1/6/1977 was approximated. 
During the last farm visit which took place after 1/6/1978 , the livestock 
transactions since the first visit up to the end of the reference period 
were recorded and the livestock composition on 1/6/1978 computed . These 
figures were cross checked by counting the animals actualy present . Response 
errors could be corrected in this manner . Again the value per animal was 
estimated together with the farmer and the interpreter . 
For the calculations of the turnover + growth of the livestock , another 
problem had to be solved : The growth calculations had to be corrected for 
inflation , because the value of the animals went up not only because of 
their real growth , but also because of a sharp rise in the price level . 
The problem was solved by increasing the livestock values on 1/6/1977 
with 15% , the current rate of inflation . The results of the calculations 
are to be found in Appendix Table G, 
In Table 14 the average turnover and growth f igures for the research areas 
are presented . The negative figures in N. Nyokal and E. Kitutu are due to 
a considerable deathrate of mainly bovines , but also of sheep and goats 
on some farms (Table 11 ). 
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There was no indication that in this respect the research period was an 
extraordinary year with a high outbreak of diseases . 
In E. Kitutu the deathrate among the grade cows and calves was higher 
than among the local ones. But no details are available . 
The average annual mortality for all the animals present on the survey 
farms was : bovines 16%, sheep/goats 45% and chickens 56%. 
Because of the high influence of the mortality of bovines and the small 
number of survey farms per area , nothing can be concluded about trends 
or something like that. 
Besides the value of livestock transactions, information was also gathered 
on the type of "transactions" and the motivations of the farmers. The 
results are shown in Table ll . 
Table 11. Livestock "transactions"of the survey farms , 1/6/1977 - 1/6/19781 ) . 
A. Disposed animals bovines sheep/goat chickens donkeys 
Sold to pay school fees 17 (18) 6 (10) 4 ( 1) 
Sold to buy ether animals 2 ( 2) 5 ( 8) 
Slaughtered for vi sitors 3 ( 5) 63 (14) 
Slaughtered or g i ven for funerals 16 {17) 18 (30) 99 ( 22) 
Slaughtered or sold to buy food 2 ( 2) 11 ( 2) 
Dowry gifts 5 5) 
Died 50 ( 52) 19 (32) 277 (61) 
Other reason 4 ( 4) 9 (15) 2 
Total 96(100) 60(100) 456(100) 
B. Obtained animals bovines sheep/goat chickens donkeys 
Bought with livestock revenues 1 ( 4) 1 ( 9) 
Bought with erop revenues 15 ( 54) 3 ( 27) 13 (41) 1 
Bought with off- farm job earnings 4 ( 14) 4 ( 37) 3 ( 9) 
Dowry gifts 4 ( 14) 2 ( 18) 2 ( 6) 
Other 4 ( 14) 1 ( 9) 14 ( 44) 
Total 28(100) 11(100) 32(100) 1 
l)The numbers in brackets refer to percentages. 
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From this table we see that for all kind of animals the major cause of 
"dispossession" is death . For the bovines this is even more than half of 
all "transactions" . 
Schoolfees and funerals are other important causes of "dispossession" of 
livestock . 
Chickens play an important role in the ceremony of the reception of 
visitors. 
As far as acquisition is concerned, we see that livestock is used as a 
kind of bank to put erop revenues in . Bovines are favoured for this . 
Of favor job earnings , which have more of a flow character , tend to be 
invested in smaller animals like sheep and goats . The systems of dowry 
gifts are strongly interrelated with the keeping of lifestock . 
The milk production per farm or per cow could not be measured directly, 
and no records were available . The production was approximated as fellows: 
for each cow the milk yield directly after calving , the lactation period 
and the calving interval , were asked . 
The average milk yield per cow during lactation was assumed to be half 
of the yield directly after calving. 
From these yield figures the average daily milk productions per cow during 
lactation were calculated for local, mixed and grade cows for each farm. 
(Appendix Table F) . The research area averages are presented in Table 12 . 
These results and therefore also the remaining figures of this table, 
have to be interpreted with due care , because of memory bias of the 
farmers about the lactation periods and because of the relatively large 
estimation errors of the small quantities of milk. In W. Kitutu we find 
that against the expectation there is no significant difference in the 
average daily milk productions of local, mixed and grade cows . In E. 
Kitutu these differences do exist and should be taken as more reliable , 
because more farms and more cows per farm are involved . In the averages 
of all research areas we see that mixed cows give nearly twice as much 
milk than local ones , and grade cows twice as much a s mixed ones . 
But besides the average daily milkproduction during lactation , also the 
length of the lactation periods influences the results considerably . As 
pointed out before memory bi as will be considerable here . Furthermore 
lactation periods depend very much on farmpractises . In the average of 
the research areas differences between the various types of cows are not 
big . 
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Because the above mentioned figures do not take into account the period 
that cows are dry, the average effective daily milkyield per cow for each 
farm was calculated (Appendix Table F) . The average effective daily milk-
yield per cow is the total milkyield per lactation devided by the calving 
interval. (The total milkyield per l actation in the average daily milk-
production minus the lactation period) . 
This average is for all types of cows together, each type weighted with 
the number of animals present . 
The question about the calving intervals proved to be very difficult for 
the farmers . It was decided not to use these unreliable data . Instead a 
short calving interval of 420 days and a long one of 720 days were used 
for calculations . Calving interval depends on fertility of the animals, 
the type of cows (shorter for grade ones) and the management, especially 
when A.I . is practised . That means that the average effective daily milk 
yields are given as a range. In Ki sii it is likely that reality is closer 
to the upper limit and in S. Nyanza more to the lower limit . From these 
average milk yields per cow the total yearly milk yield per farm (Appen-
dix Table F) and per research area (Table 12) could be calculated by 
multiplying the number of cows present, the daily effective milk yield 
per cow and 360 days . By multiplying thi s yearly milkyield with the pre-
vailing prices in the district areas we get the range of the values of the 
total yearly milk yield . 
The average yearly value of the milk yield in Kasipul is far below average. 
This is caused by the low number of cows, the low daily milkproduction and 
the short lactation period . 
That N. Nyokal and Kanyade are below average is partly because of lower 
prices in these areas . 
--- - - - ----------- ---
-- - -- ---
Table 12. Average milkproduction per farm, by research area, 1/6/ 1977 - 1/6/ 1978 
number of average daily average lactation average èf- total yearly 
cows milkproduction period per cow fecri ve dai-
per cow (liter) (day) ly milk yield milk yield 
during lactation per cow (liter) 
period {liter) 1) 
..-! "O <ÎI ..-! "O Q) ..-! "O Q) 
.c Research areas nl Q) "O nl Q) "O nl Q) "O .c 
0 x nl 0 x nl 0 x nl 3' bO 3' bO 
0 •.-4 ~ 0 •.-4 ~ 0 •.-4 ~ 0 .... 0 •.-4 .-f e .-f e .-f E bO .-f .c .-f .c 
N.NYOKAL 2.50 1.30 250 .44 . 76 398 685 
KANYADA 5.33 . 82 239 . 27 .51 51 7 977 
KASIPUL 2.40 . 20 .80 1. 50 161 210 . 22 . 38 208 359 
W. KITUTU 1.63 . 13 . 25 2.92 3.00 3.00 238 360 210 1.14 1. 94 817 1399 
E. KITUTU 1. 70 . 00 1.50 1.96 3.19 5. 92 239 257 269 1. 36 2 . 33 1959 3356 
Average 2.54 . 29 .49 1.43 2.95 5.58 230 263 262 . 78 1.35 933 1625 
1) average effective daily milkproduction = average daily milkproduction x average lactation period/calving interval 
(low 720, high 420 days), weighted with the number of cows per type. 
2) used prices per liter: N. Nyokal 1/50, Kanyada 1/60 , Kasipul 1/80, W.Kitutu 1/80 , E. Kitutu 2/ . ksi,. 
value of 
total yearly 
milk yield 
(Ksh) 2) 
.c 
3' bO 
0 •.-4 
..... .c 
597 1028 
828 1563 1 
w 
375 647 u> 1 
1471 2519 
3918 6712 
1753 3030 
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When farmers possess a span of oxen (2, 4 or 6) or mature bulls and a 
plough they can plough their own fields and engage in custom work . The 
amount of money they respectively save or earn depends on the number of 
hectares ploughed, the number of times each hectare is ploughed and the 
prices for ploughing common in the area . These prices are given in the 
table 13 . 
Table 13 . Average prices for ploughing one hectare by research area (Ks h) 
Research areas 1 
N. Nyokal 375 
Kanyada 413 
Kasipul 300 
W. Ki tutu 375 
E. Ki tutu 375 
Number of ploughings 
2 3 
675 938 
738 988 
538 725 
675 938 
675 938 
4 5 
1188 1350 
1125 
1125 
These prices were used for the valuation of ploughing own fields. 
In Appendix Table G the "earnings" per farm from ploughing (custom - plus 
own work) are given; They are summarised in Table 14 as 'traction'. 
Manure produced by cattle, sheep and goats can help increase arable produc-
tion . Therefore it has to be counted as an output of the livestock enter-
prise of the farms . 
Manure can be collected normally only from the places where the animals 
stay at night, but if they are kept outside like the bovines , only during 
the dry season. 
Selling and buying of manure is not common, but it does occur . On the 
basis of the prices paid and the amounts collected by the farmers, a 
standard of Ksh 20/- per L. U. was used for calculating the output of the 
manure. 
Results are given in Appendix Table G, and summarised in Table 14. 
Table 14 . Average output of livestock production per farm , by research area , 1/6/1977 - 1/6/1978 (Ksh) . 
s:.. .c milk i::: total output total output/L . U. Q) +-' 0 
> 3: •.-t Q) 
0 0 +-' s:.. E fui .c () ;:J .c .c 3: bO 
"' 
s:: 3: bO 3: bO 
Research areas ::::l 0 · .-t S:.. l1l 0 ·.-t 0 · .-t 
1 
+-' + .-i .c +-' E .-i .c .-i .c 
1 N. NYOKAL - 123 597 1028 213 107 794 1225 149 229 1 
1 
w 
KANYADA 825 828 1563 1461 117 3230 3965 553 679 .._.J 
1 
1 
KASIPUL 584 375 647 819 101 1879 2151 371 425 
1 W. KITUTU 168 1471 2519 393 61 2093 3141 684 1026 
1 E. KI TUTU - 738 3918 6712 645 153 3978 6772 519 884 
Averages 31 1753 3030 678 111 2573 3850 465X 696 ){ 
1 
1 x 
weighted with L. U. 
1 
1 
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4 . 5 . 3 Gross Margins 
In farm economics, particularly farm planning , ' gross margins ' are used 
to compare farm activities. 
They are defined as benefits minus variable cost s . Therefore gross margins 
have to be regarded as the remuneration for capital invested for family 
labour and land . To make the gross margins of each farm comparabl e , i n our 
case , they can be standardised per hectare of ley-grass or per L.U. 
(Appendix Table G) . Because most of the applied labour in the livestock 
enterprise is own labour , and also the land is owned mostly by the farmers , 
the total gross margins can be regarded as the contribution of the live-
stock in the farm business income . For calculation of the family labour 
income the costs of capital (Appendix Table D) and the opportunity costs 
of grassland shoul d be deducted. 
In Table 15 , the average gross margins per hectare ley-grass and per L. U. 
by research area are presented , as far as they could be calculated. These 
gross margins are given as a range, because the contribution of the milk 
in the benefits were estimated as a range (Table 12). As pointed out 
before , it is likely that in Kisii the ' real ' figures are to be found 
closer to the upper limit of the range and in S . Nyanza closer to the 
lower limit . The calculation of the gross margins per hectare for dairy 
(grade) cattle of the Farm Management Divi s i on of the Ministry of Agri-
culture (9) comes in that range. However , the figures of Table 15 are 
averages; the gross margins per hectare that individual farms realize 
differ very much . This implies that within the excisting environment the 
general level of producti on could be raised considerably. For Kisii i t 
means that the production level of the livestock enterprise can justi fy 
more or less its competition with arable farming . 
When we look at the gross margins per L. U. we find that the medium poten-
tial Kanyada area can compete easily with the high potential Kisii areas . 
N. Nyokal and Kasipul are considerably lower . 
The differences of the gross rnargins are very much inf luenced by the 
negative turnover & growth figures , caused by the mortality of the animals . 
Being a case- study , it cannot be expected that the distri bution of these 
losses within the surveyed farms is proportional with the actual situation 
of the areas . But in all research areas gross margins per L.U. are found 
which are considerably higher than average (Appendix Table G) . 
- 39 -
Table 15. Average gross margins per hectare ley- grass and per L. U. per 
farm by research area , 1/6/1977 - 1/6/1978 (Ksh ). 
Gross margins per 
ha ley- grass 
Research areas low high 
N. NYOKAL 1) 1) 
KANYADA 
" " 
KASIPUL " " 
W. KI TUTU 356 2646 
E. KI TUTU 769 2312 
Ave rage 705 x 2364 x 
F. H. Guidelines (9 ) 1988 
1) no Ley-grass was found i n these areas (Table 4) 
~) weighted averages . 
4 . 6 Market orientation 
Gross margins per 
L. U. 
low high 
149 230 
399 533 
270 324 
86 576 
182 546 
205 x 436 x 
Animal husbandry is still dominantly subsistence enterprise in the surveyed 
locations . Milk is sometimes sold , but only if there is a surplus . Regard-
ing the size of the households and t he amount of mi lk produced by the zebu-
cows , milk is not a regular cash-earner on the majority of the farms . 
Marketing of milk i s also difficult because no cooling facilities exist. 
Therefore only the morning milk can be sold . An exception to the general 
picture are the large farms in E. Kitutu . Because of the larger number of 
grade cows kept here , milk- revenues contribute considerably to the farms 
money income . 
The livestock is used by many farmers as a kind of bank . Revenues from 
crops are invested in animals , which always can be sold when large money 
expences (like school fees) are unavoidable . 
Table 11 illustrates this very clearl y . The ' bank ' i s paying its " interest" 
as growth, milk , draft and manure. 
Chickens are hardly raised for eggs . The Kisii sometimes do eat them , but 
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the Luo hardly . The main reason why they are kept is to have something 
for visitors, because according to local custom , visitors have to be sup-
plied with food, and possibly with meat . The final destination of the 
chickens therefore is not the market , but the pot. The primitive way in 
which the chickens are kept is illustrated by the extreme high mortality 
of the young chicks (Table 11) . 
Another unavoidable expenditure , although not in money, are the dowry 
gifts , but most of the people have to pay these gifts only once or twice 
in their lives . 
Much heavier burdens are the funeral s . If somebody dies, and especially if 
he was an old and respected man , many visitors wil! carne , not only at 
the funeral itself, but also duri ng a long period afterwards . All of them 
have to be served with food . 
To be able to meet these needs, the keeping of livestock is more or less 
a necessity . 
4.7 Infrastructure 
Infrastructure relevant to anima! husbandry can be seen as the availability 
of the f ollowing provi sions 
a) veterinary service 
b) artificial inseminati on service 
c) cattle dips 
d) cattle markets 
e) milk marketing facilities 
f) credit 
The veterinay service in Kisii Distri ct is run from Kisii- town . Every 
two weeks a veterinary visits special collection points ( the A. I . crushes) 
at a fixed time for treatment of the animal s . 
Animals can be treated against warms and inferti lity and vaccinated 
against all kinds of diseases etc . The charge is Ksh 10/- standard . 
Apart from this all farmers can call a veterinary from Kisii or a veteri-
nary Assistant to their homestead, for urgent cases. The veterinary from 
Kisii charges Ksh 30/- standard . Farmers held the late arrival of the 
veterinary officer frequently responsible for the death of their cattle. 
In f act the death of the animals may be caused by inadequate management 
and inability to decide in time if a veterinary has to be called , or that 
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the anima! may recover by itself. Because even with the most efficient 
veterinary service some timelag is inavoidable, especially during the wet 
season when roads are difficult to pass . 
In S. Nyanza the veterinary service i s stationed in Oyugis and has sub-
sidiaries at the Divisional Officers camp in Rongo and at the Chief camps . 
The veterinary officiers do not have regular visits to the area . They 
have their yearly legaly required vaccination campaigns . For individual 
visits to homesteads they can be called from the place where they are 
stationed . Because no grade cattle is kept in this area, animal health 
is less delicate. 
In Kisii District an excellently run A.I . service exists , making A. I. 
available to every farmer . Close to villages or road-junctions crushes 
are established to hold the cows during insemination . All the crushes are 
visited by A.I . officers daily at an announced time . According to farmers 
this service is very reliable. The charge for an insemination is the 
symbolic sum of Ksh 1/-, and re-inseminations are done free off charge , 
although the failure is often due to unsound heat-detection by the farmer . 
In South Nyanza an A. I . service was recently started, based in Oyugis, 
but during the fieldwork not much was seen of it in the survey areas . The 
vast majority of the farmers did not even know of s uch a practice . Only 
one farmer in Kasipul, a retired Sub-Chief, was using A.I . for his mixed 
cattle . He had to call for the A. I. Officier at Oyugis . 
Cattle dips are situated in Kisii district in such a way that every far•mer 
has access to them. The construction of the dips was organised by local 
societies, often coffee societies , with government financial and technical 
aid . By now the running of the dips is s upervised by the Ministry of Agri-
culture . Its main task i s to see to it that the insecticide content of the 
dipping liquid does not drop below standard . According to farmers nearly 
everybody was using this preventive measure against tickborne disease . 
Only the richer farmers preferred to use their own spray . 
In N. Nyokal and Kanyada no dips are existent and even spraying is hardly 
practised . In Kasipul where i s a dip , hut not functioning . Government has 
plans to take over the management of this dip. 
- 42 -
Weekly cattle markets are held in Kisii , Oyugis and a lot of villages, 
giving every farmer• the opportunity to convert his l i vestock in cash or 
vice versa . All sales are administered by a l ocal Official , providing 
receipts to the buyers . 
Milk marketing facilities are very poor in the areas surveyed . Some larger 
farmers were members of cooperative societies , which are engaged in some 
marketing of milk . But in fact the majority of the farmers do not use 
these kind of organisations , simply because there is no milk to be marketed, 
or because the local ' hotels ' (tea-houses ) and schools can absorb the 
surpluses . 
Credit facilities are provided by the Agricultural Finance Corporation 
for grade cows (Guernsy , Jersey , Ayrshire and Fri sian) and are available on 
basis of title deeds . The loans are Ksh 1800/- per cow , which means that the 
farmer has to add a certain amount to meet the actual costs of these ani-
mals . In connection with a cattle loan , loans for fencing (600/- Ksh per 
head of cattle or 750/- Ksh per hectare grassland ) and for a milk shed 
(400/- till 550/- Ksh) are available . These loans are administered by the 
Land and Farm Management Division of the Ministry of Agriculture . Field 
information is provided by the agricultural extention service . Some of the 
loan conditions for grade cows are : 8 hectare grassl and on napier- grass , 
training at a farmers training centre and c l ean water (9) . 
Also the farm as a whole has to provide sufficient security . All this 
means that farmers in the not yet demarcated areas in S. Nyanza and the 
smallest farmers are excluded from credit facilities . 
4 . 8 Stimulating and constraining factors 
Kisii 
The land shortage which will become very severe within the coming ten 
years , will limit the possibilities of animal husbandry , because of its 
competition for the land on which highly valuable cash and food crops can 
be grown . Best chances exist for the anima! husbandry activities with a 
high output per hectare . In this connection semi- zero grazing systems 
could be useful : cows are kept on a small plot of improved grassland, and 
are fed with fodder crops like napier grass suppl emented with by- products 
from the arable crops and with concentrates . To work out well not only in 
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in theory but also in practise , livestock management has to be improved 
considerably . Mortality of grade- cows has to come down , fertility has to 
be i mproved by proper feeding . Milk yield has to be improved by better 
milking practices which can also prevent mastitis. Proper heat detection 
can help in bringing down calcing intervals , and thereby increase the 
effective daily milk yields. 
In this field a lot of work has still to be done by the extension and 
animal husbandry services to raise the average level of production to the 
level realised by the best farmers . 
Attention should be paid to activities like raising of rabbits and the 
keeping of bees which use no land. 
Pig and poultry farming seems less attractive at the moment, because of 
unfavourable cost - benefit ratios and high risks . For this reason no 
credit is available from FTC for these activities . 
For poultry farming with layers some possibilities exist , because of d 
goed price for the eggs . Some farmers are experimenting with layer hen-
houses . 
S.Nyanza 
More or less the same as in Kisii, i s applicable to the high potential 
area like Kasipul. 
For the medium potential areas like N. Nyokal and Kanyada , animal hus-
bandry is a suitable activity . Since animal husbandry practices are still 
very traditional, many possibilities are l eft for improvements : 
- The animals health can be improved by construction and proper use 
of cattle dips or sprays. 
- Via systematic breeding even the local zebu, which in fact i s very 
well adapted to the environment, can be improved considerably , since 
variability among the cows is large. 
- In the more distant future there are possibilities for upgrading the 
zebus with sahiwal bloed , a high performing race , adapted to medium 
potential areas . A good A.I. service would be required . 
- Pasture management can be improved . This is not likely to happen 
before communal grazing bas come to an end by land demarcation. 
- The same land demarcation will make credit available to the more pr o-
gressive farmers. 
L_ _ ______________ _ _______ _ _ _ - - - -
- 44 -
- The poss ible interrelations between ani mal husbandry and arable 
farming could be exploi ted in much higher degree than is practised 
today. 
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Appendix Table A. 
Survey f arae 
N. NYOKAL l 
2 
3 
4 
s 
6 
Average 1-6 
KANYADA 7 
8 
9 
10 
l1 
12 
Average 7-12 
Averege 1-12 
KASIPUL 13 
14 
15 
16 
17 
Averege 13-17 
W. KIT\ll'U 18 
19 
20 
21 
22 
23 
24 
25 
Average 18-25 
C. KIT\ll'U . 26 
27 
28 
29 
30 
31 
32 
33 
34 
3S 
Average 26-35 
Average 18-35 
Averege 1- 35 
hectares no. 
3.60 
3. 83 
l.81 
3.47 
1.23 
.84 
2 . 46 
14 . 35 
l.83 
5.46 
13.62 
8.76 
9.03 
8.84 
5.65 
l. 84 
2.37 
6.16 
16.40 
2. 01 
5, 77 
2.30 
1.12 
1.60 
6.84 
l.66 
2.33 
3.21 
3.44 
2. 70 
2.01 
1.31 
1.51 
l. 41 
4.88 
2.43 
3.95 
10.25 
10. 78 
12.23 
s. 08 
4 . 02 
4.83 
'8 
" .... 
3.60 
3.83 
l.81 
3.42 
l. 23 
.84 
1 
: 
.os 
" .... 
" u 
l 6 
6 10 
3 2 
5 3 
2 3 
28 
15 
38 
62 
54 
46 
21 
2.45 .01 3.00 7 39 
14.35 
l.83 
5.46 
13.62 
8. 76 
9.03 
8.84 
5.65 
l. 84 
2. 37 
6 . 16 
16.40 
2.01 
5. 77 
2. 30 
l.12 
1.60 
6.84 
1.66 
2.33 
2.15 1.06 
3.44 
1 1 
1 9 
l 3 
1 3 
2 2 
3 6 
1.SO 3 
2. 25 4 
l 17 
l 6 
l 8 
3 5 
7 
1.40 7 
66 
32 
89 
83 
76 
40 
67 
63 
30 
27 
15 
74 
22 
51 
2 f> 
l 14 9 
l 11 42 
3 4 12 52 
2 7 7 
2 3 19 14 
3 2 21 
1 10 l3 
2. 57 .13 1.88 6 15 18 
2.01 
1.01 .30 
1. 51 
. 66 .81 
4 . 88 
2.43 
3. 95 
10.25 
7.60 2. 40 
12.23 
4 
1 13 
8 29 
5 7 
6 18 
l 4 53 
13 17 1 10 
1 l 44 
3 3 14 
3 7 65 
l 7 54 
4. 73 .35 1.70 37 6 
3. 77 • 25 1. 78 29 10 
4.70 .13 1.89 9 44 
Averagea are weighted with the total farm land; 
• ) see 4.2.S 
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percentage of total farm land 
" t 
.~ :l 
0. ... 
" 
" 
" ~c 
l 
..... 
" 
" ... 
9 11 
" > : 
" 
" 
26 4 18 
8 9 
l 10 
6 6 
4 10 
2 13 2 16 
4 4 
12 
3 3 13 6 
3 
15 
7 6 13 
10 4 
1 23 
2 44 9 
l 
2 4 
5 
1 
2 4 
l 
7 
3 
2 
2 6 3 
26 4 
42 2 3 17 
31 2 
16 2 l 
11 2S 10 14 
22 3 2 
52 
35 
24 
5 33 
17 18 
18 3 
11 
31 
40 
7 
5 
1 
2 
72 
18 
11 
25 
23 l 
14 3 
63 
16 
19 
8 
10 
30 
37 
9 
13 
6 
l 4 
2 3 
l 
8 7 
l l 
2 
1 
2 3 
23 
9 
2 
5 
4 
5 
2 
4 
2 
2 
2 
2 
2 
u ) other may include: s wamp , trees, Irish potatoes, roofgras!l 
8 
2 
~ 
... 
0 
u 
9 10 
l 
6 
2 
3 
3 
lil 
l'l 
9 13 
10 
19 
J 
7 
3 
13 
14 
l!> 
6 2 7 
2 
2 
10 23 
21 
2 
49 
6 
6 
25 3 
5 3 
10 7 1 
6 
6 
2 3 
5 
" 
" 0 u 
10 
10 
25 
6 
l 
2 
10 
2 
l 
" 
" ~ 
.c 
" 0 
3 3 
8 
17 24 
5 4 
19 
2 
9 
,, 
17 
J 
1 7 
3 
11 
7 
20 
29 
7 
5 
6 
b 
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Appendix Table B. Household cornposition and educational level by survey farmx) 
Survey farms 
N. NYOKAL 1 1 
2 1 
3 
KANYADA 
4 1 
5 l 
6 l 
7 1 
8 l 
9 1 
10 l 
ll l 
12 1 
.., 
<Il 
> 
.... 
3: 
4 
2 
l 
l 
l 
2 
3 
3 
2 
2 
3 
6 
l 
1 
Average 1-12 .92 2.50 .17 
KASIPUL 13 l 
14 1 
15 1 
16 1 
17 
Average 
1 
2 
1 
3 
1 2 
1 
1 
l 
1 
1 
1 
1 
7 
1 
1 
l 
3 
7 
3 
1 
2 
4 
5 
4 
3 
10 
2 
l 
5 
2 
5 
7 
.se 3 . 25 3.oo 
2 
1 
2 
2 
1 
3 
3 
3 
1 
5 
2 
l 
3 
l 
l 
1 
l 
.67 
1 
1 
1 
2 
l 
13-17 .eo 1.60 .40 l.oo l.eo 2 . 20 1.20 
W.KITlll'U 18 1 
19 
20 
21 
22 1 
23 1 
24 1 
25 1 
E. KITUTU 26 1 
Average 
27 
28 
1 
29 1 
30 l 
31 1 
32 1 
33 1 
34 1 
35 1 
1 
1 
1 
1 
1 
2 
1 
3 
1 
l 
1 
l 
1 
1 
2 
1 
1 
1 
1 
l 
2 
1 
4 
1 
3 
3 
2 
2 
2 
1 
2 
2 
5 
6 
3 
2 
3 
8 
4 
13 
3 
3 
1 
5 
7 
4 
s 
3 
1 
1 
1 
2 
2 
3 
1 
1 
l 
1 
4 
1 
2 
• 18-35 . 78 1.22 .11 .33 1.22 3.94 1.11 
Average 
1-35 .83 1.71 .17 
Nyanza Province 
(IRS,8) 
1t see 4. 3. 2. 
. Sl 2.00 3.37 . 97 
" QI 
> 
.... 
... 
.., " 
..... " 
"QI 
".<! 
... 
... 0 
3.., 
.., c: 
.., .., 
l 
b 
"'"' ..... ~ .8 
<Il QI 
11 ~ 
~ .8 
17 
19 
4 
5 
6 
10 
10 
5 
9 
8 
16 
20 
.... " 0 ... 
":1 z 11 
>. c: 
0 Cl .... 
bO ... 
~ g 
~al 
2.20 
6.60 
0 
0 
2.50 
1.67 
4.75 
2.00 
0 
0 
. 27 
2.00 
.08 10.75 1.81 
0 
2 
1 
2 
2 
1 
3 
2 
1 
.87 
. 43 
7 
8 
5· 
15 
ll 
.50 
3.60 
2.00 
3.45 
4.60 
9 . 20 2.83 
8 
8 
2 
8 
9 
17 
10 
22 
6 
11 
5 
10 
13 
8 
9 
9 
10 
6 
2.00 
7.00 
5. 00 
0 
8.00 
3.33 
5.50 
0 
1. 5 
11.00 
0 
3.S 
2. 00 
0 
1.67 
3.00 
1. 80 
4.75 
9.50 3.29 
9 . 89 2.87 
6.58 
Appendix Table C. Livestock coaiposition and values by sur~y-far. on 1/6/1978•) 
cov bull ox beifer cov calf buil ca.lf 
.>t ~ 
8 " ~~ 
>, " " ,<! 
.... " 'O " .... " "" .... """ '"'tii "O .! ...... " 'U • ...... ~ • " p. u ". ~ .)Il~ OI 'O tl tO <> v • 'O "' tl 'O .>t <> - <>>' U U)< 
u )( "' u )( u x )( "' 8 )( '° <J )( "' ~ 41 'IS >.... ..... o----------~ s Q, ~ @ ~ s ~ s Q .... 11 f.o ~ s Q .g i g, ::;9 il tî Research area 
N. NYOKAL 1 3 1 2 2 3 1 1 5 6.45 15 2 .590 
Ave.rage 
KANYADA 
Ave.rage 
Average 
KASIPUL 
Average 
W. KITU1\J 
Average 
E. KIT\ml 
Average 
Average 
Average 
2 2 2 2 1. 98 23 2. 728 
3 l 1 2 2 Ij 3 . 06 22 2 .517 
Il 3 • 2 6 1 1 21 8. 52 4 9 . 158 
s 2 1 3 1 1 2 1 5. 68 3 3 . 850 
6 1 1 2 2 5 2 2 6. 37 15 5. 544 
1-6 2.50 .50 l.50 
7 3 
8 l 
9 l 
10 l 
11 7 
12 5 
7-12 3.00 
1-12 2.75 
ll 1 
" 2 ~ 3 
u 7 
17 l 
13-17 2.80 
18 2 
19 
20 
21 
22 
23 
24 
25 
l 
6 
l 
1 
1 
2 
1 
.20 
1 
l 
1 
Il 
1 
4 
1.67 
1.25 
2 
5 
7 
2.00 
l. 75 
1 Il 
1 1 
3 l 
l. 110 • 20 1. 00 
1 
l 
l 
2 
l. 
1 
l 
18-25 1.75 .13 .13 .25 .75 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
1 
3 
2 
7 
1 
1 
l 
l 
2 
3 
l 
l 
1 
1 
3 
15 
6 
1 
l 
1 
Il 
l 
l 
26-35 1. 20 . 90 2. 80 .10 .20 .110 .20 
1.67 
3 
1 
2 
1 
Il 
l.83 
1. 75 
1 
1 
1 
.60 
l 
l 
l 
l 
.50 
1 
l 
1 
l 
2 
1 
l 
1 
2 
2 
. 70 .60 
l. 
1.50 
3 
l 
1 
1 
3 
1.50 
l.50 
1 
2 
1 
2 
1.20 
l 
l 
3 
l 
1 
2 
.13 1.13 
1 
3 
.l 
3 
2 
.50 .50 
18-35 1.1111 .56 1.61 .17 .11 • 56 . 11 • 61 . 33 • 33· - • 7 8 
1-35 2.09 .31 .83 .66 .09 .89 . 06 ----r.DO-:TJ- ,17---r.o9 
.1 
2 
1 
.l 
6 
Ij 
• 30 .1. 20 
. 17 .61 
,09 .311 
.83 Y.33 .67 5.67 "S.311 13.67 11.397 
l 
3 
Il 
1.33 
1.08 
l 
l 
2 
.110 .110 
l. 
5 
.75 
3 
3 
1 
1 
2 
2 
.l 
1 
s 
3 
.60 .70 .90 
.67 
2 
.110 
.l 
s 
9. 
2 
3 
3 
Il 
3.17 Ll7 
1.92 3.83 
4 
3 2 
11 
2.80 l.20 
8 
Il 
2 
3 
2 
Ij 
.13 1.75 l.13 
l 
2 
.30 
2 
5 
2 
6 
6 
3 
2 
5 
.21 1.00 
.67 .39 .so -.22 -L94- 1-:0S 
• 11 ~ - . 26 - ·-:37- --ro6 -2-:DJ 
il.99 
2.67 
1.35 
2.116 
9.31 
11 S.090 
18 3.630 
35 4.115 
17 2.11511 
14.25 
1 6.048 
17 19.610 
5.8'4 16.506.824 
5.59 15.08 5.611 
3.08 - - 15 - 3. 196 
5.35 13 S.165 
6.05 2 7 . 215 
9.91 27 111.957 
.9.2 Ij 1.039 
5 . 06 12.20 6.4311 
2 .08 11 
.87 3 
2.01 17 
9104 
3.246 
1.125 
2 .275 
9.820 
1.050 
5 .l.55 
.89 
3.46 
3.21 
2.90 
10 S . 040 
62 5.565 
3.06 12.88 11.160 
3.09. l.6 
3.80 311 
2.00 20 
l.30 8 
5.51 115 
4.211 
3.51 
s .oo 10 
32.93 3 
.15,26 10 
4 .570 
6.120 
2.285 
2.611 
6.190 
5.380 
5.870 
6.305 
22.200 
211.680 
7 .66 14.60 8.621 
5.62 33~36.638 
5.53 111.03 6.257 
a see 11.11.l. 
1 
+ 
l.O 
1 
Appendix Table D. Investeents in fa:ra buildings, tools and fences for aniaal husbandry by survey-farm on l/6/78 (Kshl" 1 
>. Sources of cash 
" !l invest ed ( \ l " ... ~j "' ,>( ... " ~ ... ~ ' i 0 • ... ~ " "°" u ..<: " .... oo.-. "" ... ~ "~ 
" 
tlO 
.... " 
0 " ..... ... & ~ .... " ... >. '0. ,.i:: " ... " >. 0. "' 2~ " "' 0 .... " .... ~ ... " " • u ..<: ,>(" " ..... " g. "" "'" "' Survey farms .... " "' b " -~ .... " 1-o " ... 0 .... ~ ./::.>( ... > " .... ".,, 0 :: " .... .... o. er "~ .... - ~,.i:: [';' " ... " 0" " & 0" u u- e " "" 0. u 0" ....... >. N. NYOKAL 1 165 9 450 100 615 48 
2 
3 100 
4 2 450 452 41 
5 60 83 100 60 12 
6 235 98 450 100 685 52 
fwer<i.ge 1 - 6 77 225 302 26 
KANYfJ>A 7 
8 
9 345 83 1150 61 39 795 68 
10 10 100 10 5 
11 200 90 93 450 72 28 720 76 
12 535 96 900 36 611 1435 169 
Average 7-12 91 104 91 2 300 1193 53 
Average 1-12 46 96 1 263 398 39 
KASI PUL 13 123 450 100 573 40 
14 91 35 13 450 100 576 47 
15 1175 315 65 675 44 6 250 450 64 36 2236 160 
16 720 390 57 1150 59 41 .1560 65 
17 47 39 31 8 100 94 il 1 
Average 13-17 239 91 13 252 3 50 360 1177 65 (.11 0 
W. 1<1TUTU 18 240 112 39 100 352 16 1 
19 159 159 
20 840 318 77 40 450 94 6 1648 132 
21 800 5 1417 68 20 1000 900 31 69 2725 245 
22 1700 69 93 100 1769 170 
23 350 285 65 25 6 78 16 660 51 
24 1710 128 87 23 1;00 100 2261 155 
25 1120 65 .10 8 92 430 24 
Average 18-25 456 249 364 15 .175 169 1251; 99 
E. KlT\JnJ 26 96 10 100 106 .l 
27 1290 225 147 86 90 400 28 72 2152 .146 
28 185 30 30 25 .100 240 .12 
29 15 ll3 12 6 100 .134 2 
30 90 131;3 76 31;0 '150 115 55 2223 260. 
31 1;43 78 100 '+'+3 70 
32 2'100 10 475 8'+ llO '+00 .1580 
"" 
52 4 1;975 497 
33 700 750 10 210 88 1000 '+00 2000 .19 81 50:70 73 
Jij 9800 1100 26'+5 93 68 400 5500 450 29 6.1 .10 .19.963 1075 
35 75 100 2363 68 66 400 '150 lil s.s. 31;5'+ '+00 
Average 26-35 1'+27 9'17 1 1 787 .172 200 9D8 135 3626. 25'+ 
Average 18-35 995 637 59.9 .102. 18q 50 150 3268 .185 
Average 1-35 512 271 '+4 2 34'+ 53 104 26 180 16q& .118 
--
x) see 4.4.2. 
1) see note Table 8 
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Appendix Table E. Labour requirements for the livesto~k 
by survey farm 1/6/1977 - 1/6/19781 
enterprise 
hours per year Ksh/year 
c: 
Cl ~ .-! .?<' s 
"' 
.-! 
Cl ~ .-! ~!~ .~ .-! .... Survey farma 3 Cl "" ... 0 +" I• r..f "" 
N; NYOKAL 1 3611 30211 3388 
2 52 11156 1508 
3 
Ij 25118 25118 
5 1120 11186 
6 36110 36110 
Average 1-6 672 863 7117 2282 
KANYA.DA 7 26 3611 390 1200 
8 2772 520 3292 
9 11018 728 117116 
10 52 21811 2236 
1l 1092 1612 1092 3796 
12 11368 11156 58211 
Ave rage 7-12 1318 1307 789 3381 200 
Average 1-12 995 1085 768 2831 100 
KASIPUL 13 21128 182 2610 
111 2132 2132 
15 1959 1959 
16 11333 11333 
17 3506 3506 
Average 13-17 1779 1128 701 2908 
W. KITUTU 18 869 3611 1233 
19 8811 8811 
20 165 5119 7111 
21 228 118111 5069 1000 
22 1011 1612 5 .1721 960 
23 12311 12311 
211 1881 1881 
25 11116 364 810 2760 
Average 18-25 332 687 674 1693 590 
E. KITUTU 26 5229 416 5645 
27 1014 30 1044 
28 1061 1061 
29 2624 260 2884 
30 792 182 374 1348 
31 .19.2 26 2420 2638 
32 739 1226 181 2746 
33 173 338 .1516 2027 
34 60 60 4230 
35 1300 9.10 2210 1400 
Average 26-35 llll 452 603 2166 563 
Average 18-35 765 557 635 1956 575 
Average l-35 988 720 690 2392 330 
l) see 4. 5 .1. 
\.. Appendix T&bl• F. Milkproduction by surv•y far111 l/6/ 1977 - l/6/ 1978 1 ) 
Survey faras 
N. NYOKAL 
Average 
KANYADA 
Average 
Average 
l<ASIPUL 
Average 
W. -IUTUTU 
Average 
1:. KlTUTU 
Avera.ge 
Average 
Averege 
nUllber of cows averaae daily llilit averaae lactation ave~·2) total yearly 
milk yield 
(L) 
... 
" 8 
... 
1 3 
2 2 
3 
4 4 
s 3 
6 3 
1-6 2.50 
7 4 
8 " 9 9 
10 l 
11 8 
12 6 
7-12 5.33 
1-12 3.92 
13 2 
14 l 
15 2 
16 
17 
13-17 2.40 
18 2 
19 
20 
21 6 
22 
23 
2" l 
25 2 
la-25 1.63 
26 
27 
28 
29 
30 
31 
32 
33 
3• 
35 
3 
2 
1 
5 
26-35 1. 70 
18-35 l.67 
1-35 2. 54 
il 
" ii 
. 20 
.13 
2 
3 
• 1 
2 
production per period per cov effective 
cov (liter) (day) daily •ilk 
j 
.50 
.75 
1.63 
2.17 
1.17 
1.30" 
1.25 
.88 
.83 
.50 
.75 
.65 
.a2" 
.98" 
.26 
.60 
.50 
1.07 
.00" 
5.00 
.50 
4.00 
2.00 
1.00 
.25 
'i 
" il 
1.50 
l. so" 
3 . 00 
• 
"' ~ 
3.00 
... 
• 8 
... 
360 
195 
195 
309 
190 
250 
157 
240 
323 
238+ 
228 
180 
239" 
242" 
105 
161+ 
~ 
! 
e 
210 210 
186 
161" 
165 
120 
360 
30 
270 
90 
210" 
360 
" 
"' ~ 
210 
_ y ield(L)/cow 
~ 
... 
.25 
.20 
.44 
.93 
.31 
.<: 
~ 
.c 
.43 
.35 
.76 
1.60 
.53 
:l 
0 
... 
270 
144 
634 
1004 
335 
.44" .76" 398 
.27 
.29 
.37 
.17 
.24 
.16 
.82 389 
• 50 418 
.64 1199 
. 28 61 
.41 691 
. 28 346 
. 27" . 51 K 517 
.32" • 59" 4 5a 
.c 
" :Cl 
464 
252 
1094 
1728 
572 
685 
1181 
720 
2074 
101 
11a1 
605 
977 
aJ1 
. °" 
.13 
.07 
.23 
.42 
.4a 
29 50 
. 24 
.2a 
.22" 
1.15 
. oa 
2 
.oa 
.a8 
.94 
.03 
.Ja" 
l. 96 
. l'+ 
3.'+3 
.14 
1.50 
1.61 
.05 
47 as 
259 454 
706 1210 
2oa 
a2a 
29 
4320 
29 
634 
677 
22 
359 
1411 
50 
7409 
50 
1080 
1159 
36 
. 25 2.92" 3 . oo" 3.oo" 23811 36011 210" i.1i+" 1.94" an 1399 
l 
2 
3 
6 
1. 25 
.25 
1.67 
l.60 
3.SO 
3.00 
6.00 
3.00 
2.33 
4.00 
5.00 
5.SO 
6.00 
10.00 
3.83 
7 .83 
260 
150 
306 
168 
195 
270 
257+ 
240 
2a5 
210 
255 
240 
269+ 
225 
269+ 
300 
1.17 
1.36 
1.13 
1.83 
.45 
.os 
2. 19 
3.13 
. 94 
l. 73 
2.00 
2. 33 
1.93 
3.14 
• 77 
.09 
3.76 
5.36 
2.62 
2.96 
421 720 
979 1678 
407 695 
659 1130 
486 832 
36 65 
1577 2707 
2246 3859 
4060 6955 
.8719 14918 
.ao l.50 1.96" 3.19" 5 . 92" 239" 257" 269" l.36" 2:33" 1959 3356 
.50 .94 2.3a" 3.11" 5 . 5a" 230" 269" 252" i.30" 2 . 22" 1452 2486 
. 29 . 49 1.43" 2. 95" 5. sa" 230" 263" 252" . 10" i. 35" 933 1625 
value of total 3 ) lllil.k yield (Ksh) 
:l 
.!l 
405 
216 
951 
1506 
503 
597 
622 
669 
19la 
9a 
lJ.06 
55'+ 
02a 
712 
52 
a5 
466 
1271 
375 
l<i90 
52 
7776 
52 
1141 
1219 
<iO 
1471 
8<i2 
1958 
814 
1318 
972 
72 
3154 
'+<i92 
8120 
17'+38 
3918 
2177 
1753 
.<: 
~ 
.<: 
696 
378 
1641 
2592 
858 
1028 
1900 
1152 
3318 
162 
1890 
968 
1563 
1295 
90 
149 
817 
2178 
647 
25'+0 
90 
13336 
90 
1944 
2086 
65 
2519 
l'+'+O 
3356 
1390 
2260 
1664 
130 
5414 
7718 
13910 
29836 
6712 
4a48 
3030 
~". 5 . l. 2) Averag" effectiv• ddly •ilk yield per cow = average daily milkproduction x average lacta-tion period/ 
calv ina interval (low 720 -, high 420 days) (wei'ghted witb nullber of cows involved) . 
3) Used pricu; N. Nyokal 1/50, Kanyada 1/60, J<.ssipul l/80, W. Kitutu 1/80 and E. IUtutu 2/-ksh 
x Weighted average. 
+ No farm data available; weighted average of sample area used. 
1 
(.Il 
1\) 
1 
Appendix Table C. Cross -.rains by survey fano 1/6/1977 - 1/6/19781 ) 
Survey farms 
N. NYOKAL 
Avera.ge 
KANYADA 
Ave.rage 
Averaae 
XASIP\JL 
Ave rage 
W. KlT\JT\l 
Avera.ge 
t. --KlTUT\l 
Ave rage 
Ave rage 
Average 
"" l 
" 
" ~ 
f 
:s 
" 
l -3757 
2 1151 
3 935 
4 - '"'44? 
5 127 
6 1253 
1-6 - 123 
7 938 
8 1163 
9 - 34q 
10 775 
11 74q 
12 1671 
7-12 825 
1-12 351 
13 2060 
l• 362 
15 537 
16 1030 
17 -1067 
13-17 584 
18 - 205 
19 - 56 
20 466 
2l 2724 
22 150 
23 - 932 
24 -U87 
25 405 
ailk 
"" " .., 0 ... 
... "" 
405 
216 
951 
1506 
503 
597 . 
622 
669 
1918 
98 
1106 
55• 
828 
696 
378 
16•1 
2592 
858 
1028 
1900 
1152 
3318 
162 
1890 
968 
1563 
713 1295 
52 
85 
466 
l271 
375 
1•90 
52 
7776 
52 
ll4l 
1219 
•O 
90 
1119 
817 
2178 
647 
25•0 
90 
13336 
90 
19•• 
2086 
65 
18-25 168 1471 2519 
26 1565 
27 1888 
28 - 269 
29 151 
JO - 251 
31 1810 
32 
33 
-•9a3 
1072 
3• -96S8 
35 129l 
8•2 
1958 
81• 
1318 
972 
72 
ll5• 
~" .;2 
cll2Q 
17438 
l••O 
3356 
1390 
2260 
1664 
130 
5•1• 
7718 
lJUO 
29836 
26-35 - 7388 3918 6712 
18-35 - 336 2177 •8"8 
1-35 31 1753 3030 
" ~ 
" u 
b 
713 
270 
299 
213 
511 
1022 
1•30 
5800 
1461 
837 
653 
1122 
2320 
819 
• 48 
518 
6•1 
1536 
393 
379 
1778 
3338 
9'1• 
64 5 
533 
675 
~ 
" 3 
129 
40 
61 
170 
114 
127 
107 
100 
53 
27 
•9 
186 
285 
117 
112 
62 
107 
121 
198 
18 
101 
42 
17 
• O 
181 
18 
69 
64 
5d 
61 
62 
76 
•O 
26 
110 
85 
70 
100 
659 
305 
153 
112 
111 
total benefit 
Mnure 
" ~ 0 ... 
... "' 
-3223 
lq07 
996 
1387 
2017 
2182 
794 
1660 
1885 
2112 
1944 
3466 
8310 
3230 
- 2932 
1569 
996 
2077 
3103 
2537 
1225 
2938 
2368 
3512 
2008 
•250 
8724 
3965 
2012 2595 
2827-~ 
1676 1740 
112• 1•75 
4819 5726 
-10•9 -10'!9 
1879 2151 
1327 
409 
1076 
11322 
200 
278 
1132 
503 
2377 
409 
1114 
16882 
238 
1081 
2499 
528 
2093 3141 
2469 
4301 
585 
1495 
2620 
1967 
-1759 
5664 
2"59 
19978 
3067 
5699 
1161 
21137 
3312 
2025 
501 
8890 
82119 
32376 
3978 6762 
31~0 5158 
2573 3850 
1) see 11.S . J. • weighted wi th L. U. or ha ley-grass. 
j 
" ... 
.,, 
" 
.!: 
"' 
1200 
200 
100 
1000 
960 
2760 
" g_ 
~ 
~ 
" u 
" ... 
" g
821 
qQ 
199 
121 
439 
270 
•17 
367 
168 
56 
240 
2962 
702 
486 
125 
225 
77• 
625 
810 
512 
--77. 
294 
150 
11812 
350 
540 
1606 
1632 
590 1270 
4230 
1400 
1900 
4770 
1•50 
1820 
234 
830 
3•18 
838 
2053 
2920 
563 2023 
575 1688 
330 1108 
• 
" • 3 
.!: 
1l 
... 
~ 
> 
... 
" " 3 
821 
40 
199 
121 
439 
270 
1617 
367 
168 
56 
2•0 
2962 
902 
586 
125 
225 
774 
625 
810 
512 
774 
29• 
150 
5812 
1310 
540 
1606 
•392 
1860 
1900 
4770 
1450 
1820 
234 
830 
3•18 
838 
6283 
•320 
2586 
2263 
1438 
total gross 
.argin 
" ~
- 40'!4 
1367 
996 
1188 
1896 
1743 
52• 
q3 
1518 
19•• 
1888 
3226 
53118 
2328 
"" 
" ... 
"' 
-3753 
1529 
996 
1878 
2982 
2098 
955 
1321 
2001 
334• 
1952 
•010 
5762 
3065 
1•26 2010 
2702 
1451 
350 
419• 
-1859 
2740 
1515 
701 
5101 
-1859 
1368 1640 
553 
115 
926 
5510 
-1110 
- 262 
26 
-3889 
1603 
115 
964 
11070 
-1072 
541 
893 
-386• 
234 1281 
569 
- •69 
- 865 
- 325 
2386 
1137 
-5177 
• •826 
-38?&< 
15658 
T161 
929 
- 289 
617 
3078 
1195 
· - 2917 
ao52 
1966 
28056 
1392 4185 
1877 2~q· 
1136 2412 
gros• aargin 
per ha by 
ley-grass 
l: !> 
... "' 
1378 
6720 
-9553 
- 592 
39 
-8696 
1•35 
13500 
-9225 
1222 
1333 
-8640 
356" 2646" 
2178 
-1235 
-8184 
-1281 
.... 
3599 
- 2975 
3363 
- 546 
2371 
4466 
2445 
-2734 
2431 
/ 
3783 
-1676 
5611 
281 
42•8 
gross aargin 
" ~ 0 ... 
... "' 
-372 
690 
325 
139 
334 
274 
1•9" 
9 
569 
1440 
767 
3q7 
375 
399" 
280" 
877 
271 
58 
•23 
-2021 
210" 
266 
132 
461 
610 
-12•7 
- 76 
81 
-1341 
as" 
--10•.-
- 123 
- 433 
- 250 
•33 
268 
-1•75 
165 
- 116 
1026 
~3lf7-
772 
325 
220 
525 
329 
230" 
325 
7q9 
2477 
79q 
431 
404 
533" 
388x 
890 
283 
616 
515 
-2021 
32•" 
771 
132 
480 
1225 
-1204 
156 
278 
-1332 
576" 
378 
24• 
- 1•5 
•75 
S~9 
282 
- 831 
1610 
60 
1839 
769x 2312" 182x 5•6" 
103• 2•53. 165. sts' 
7•3· 2453. 205 q35• 
1 
(JI 
w 
1 
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ANIMAL BUSBANDABY IN THE KISII AND SOUTH NYANZA DISTRICTS 
Questionnáire 
Date of first vieit •• / •• /?8 
Date of second visit •• / •• /?8 
Date of third visit •• / •• /78 
Altitude •••••••••••······ ·o 
Slope •••••••••••••••••••••% 
Mapsheet ••••••••••••••130/. 
Coordinates: east •••••••••• 
south ••••••••• 
Milk collecting centre •••••••••• 
Har ket •••••••••••••••••••••••••• 
•••••••••••••••••••••••••• 
Cattle market ••••••••••••••••••• 
KFA-shop •••••••••••••••••••••••• 
Religion: Catholic 
REMARKS: 
Seventh day adventist 
Legion Maria 
Roho Israel 
•••••••••••• 
Code ••••••••••••••••••••••••••••••• 
Name farmer : 
•••••••••••••••••••••••••••••••••••• 
Location ••••••••••••••••••••••••••• 
Sublocation •••••••••••••••••••••••• 
• ••••••••••••••••••••••••••••••••••• 
distance 
distance 
distance 
distance 
distance 
••••••••••••••••••••••••• kc 
•••••••••••••••••••••••• .ka 
••••••••••••••••••••••••• kr:l 
• ••••••••••••••••••••••• .km 
·························kt.l 
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FIRST VISIT 
-· ·--·-r ~-- -·-·-·--7-7lq~ /~·· ·-- -; · . 
/ / , ~ / "" / .., 
/ ,/ //" // ."\~/ ",.,:- .:' 1' '"70 \~~ 1. The family ..._,o //0~ ~ ~ ~ ~ ~ (;Y ~ :'\ ~'\ / . ~ 0 
/ f:J'lr 0 ...., ~.(, / "" / t" ... / ,1• •": "<?, tl' "o lf / .' ot; - · ,f 
/ ! . : .•• __;.-..-eJ 
1 
1 
', ·--: ! 1 1 ; -, • farmer -·. L________ .J-- , --i r-·---·-·· -- 11 J..._._; __ _ ~_,_...;_ __ ---r-r-1 1 
' wi~~------~-· 1 · ;_, · 1 , 1 w~!!-~ ; ---------~ : 1 __ J_ 1 1 
son 
1 
1 ' L ; · -f---f·-~ ~IL. __ 2• 1 : ' =+ : '. : ~ ~on 'r 1 i -t __ l_J__ l--~ 
1 4 ·--r- 1 1 1 · • !
. son - ·--! , , L- __ J_" .. -f- 1 --i 
l son ~ 1---·· --""-----;----- r--·-y-- ... , ; f !, •· -i---l ~ 6, , . . ; =r , , , 
. :::rr.htc?; 1 il ---- 1 =J--t-t· --D=-=t=l 
1 . ::=]_ ---4--- ----" 1  ht 2 . - __ ...j.. _ 1 ~ 11 .~aUB er - ; '. =i· i ! I--ll--------1:r-1-+--
1 1 
j dS\US:bt~r 3 ! l · · ~ : -+--+---- ' --r-~-
1 :::::::: ~ - - j 1 i i =s· l daughter _ -- i j _ · t-1 ! 
d in law ··----t-· l 1 1 
i ::~:~::~: - ; +-1 J :-~ l:~_ds2..n __ _ 1 !---- ----------t-· l-1 1 l ·- ---
Ïsrandson _},~----- - -1--- ' i ! r Brandson 3: t- _ i! 1 ··-
1 rzrandd. : : - : i 
grandd. 3'. ! 1 __ _ 1 j ~ grandd. , j I -----1 
othcrs 1 --·· j . _ _ j_ __ _;.__ 
1 .L..!::O!J:t:.!.!h~e!..rs:::_ _ 2...__. _______ ____ -•~---
REMARKS: 
·--··----·- ···----- --· - -·- .. ·---·- ·---
--------- ·--·--------
- 56-
' 1 ~b~ul:=;:l:...._-+-~--t---+------r--___,!__-+----l 
1 bull ' -J..----T--+--- ...... :____ . _ __ , f b~l --1 --+-~ r1 · 
ox i --'i-----t----
1 1 t 
ox 1-t-- ;--~--i r--- j '. +--; ; 1 
ox 1 1 : 4 1----- +------+ ·- . 
1 . i 1 : • 1 l-"'-----l--7--t--t- . _, . 
i--::-i-f-er--t---; l I 1 1 +-i 
REMARKS: 
-------- -- -·-·-
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3. ROTE: Fill other animals vith qu. ,2. 
4. How much milk did you sell last week? 
- T 
•t 
.. 
1 
l 
1 
i-
hotels 
neighboura 
collect ion 
mar ket 
echool 
liters price 1 jtraneport 1 , ____ 
I ·--·---
1 
·- -----
cent er ! 
·-l 
...___~-
1 : J 
5. How much milk did you use last week for your family? ••••••••• liters 
6. Do you sometimea make butter or cheese ? No/Yes Why? 
......•.........•...•••••........•.•..•.•..................•. 
7. Did you sell butter/cheese last week? No/Yes 
1 -- ::· - .. -----.--~~ - -- ~"1-~;-_/K_·-~~ -_-_--_-. -~ _--~ 
~------------~--i-------------------~--·----' 8. How·much butter/cheese did you use f or your farnily last week? 
butter ••••• KG bheese KG 
9. How many egge did you sell last week? 
f neighbours ____ ~1 n_umbe~- r;~·:;~--- --_ -- --~-
j~;ket J 
10. How many eggs did you use for your family last '..·.cc~·: ••••••••••• eggs 
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11 . Do you have a title deed of your farm? No/Yes 
12. How many acres is the farm 
Do you lease in land? No/ 
Do you lease our l and?No/ 
•••••• • ••• acres 
• ••••••••• ares from 
•••••••••• acres to 
. . . . . . . . . . . . . 
···••·•···· · · 
•• •k:::h . 
• • Jcsh' 
13. 
14. 
15. Do you need more land?~~~~~~~~~~~~~~~~~~~~~~~~~ 
16. If you ruta te your Brassland, for howmany years is it grnssl and? ••• 
•. ••..• • ycars 
17 . What crops do you plant , for howmany ycars? 
••• • ••••• ••• •••• •. • • ••• yenrs 
• •••••••••••••••• ••••. years 
••••••••••••• ••• • ••••• ycars 
18. Did you icprovc your Grasslnnd with bet t c r vuric tics? No/Y es 
19. Do you keep the grossland clean fror.i weeds and shrubs? No/Yes 
20 . Do you apply fertiliz~r to the grasslnnd? No/Yes: ••••••••• KG/acre 
21. Do you have a systc~ for rotating the cattle over the grassl and? 
No/Yes: •••••••••••••••••••••••••••••••••••••••••••••••••• 
22. Ar e you entitled to communal grazing l and? No/Yes: 
23. Fodder 
erown 
used for: 
cows 
ether bovine 
sheep 
goate 
donkeys 
chickene 
SIDOND VISIT: ceao~:-ing of the faro. 
TRIRD V'l~l'.L 
25• How much milk did you sell last wee k? 
--
liters price transport 
~ hotels 
--
nei ghbours 
collect ion cente1 
mar ket 
schools 
26. How much rnilk did you us e l a st week for your family? ••••••• liters 
2?. Do you sometirnes make butter or cheese ? No/Yes Why? 
......•...•....•...•.••.•.......................... 
28. Did you sell butter/cheese last week? 
KG G 
--i butte r 
chccse _L J 
29- How much butter/cheese did you us e for your family last week? 
butter •••• KG cheese •••••••• KG 
30· · How many eggs did you s ell last week? 
nunber price 
neighbours 
mark et 
31• How many eggs did you use for your fanily last week? ••••••• eggs 
}2. Stock- / f\. • -·· 7 T / 1-r·; ·-~; I 5b /ll 
mutahons / ~f.t\ /;b / / / Jrj' l; / .: 1 ~ / f I ~ · 0 . ~ / / ~t, ,t-!! .,$' ·~·5' \• 'lf b .... . q, • 0 'CJI~..... I • ~ ~ 
. 0 tt1 : .r:: 1 ~ '-:t:: &: b . 1 b . z 1:1 
. . . o~I :;/ ~ t ..... -7 ~ / ~ / ~ / ~<.5 i! " ':'-/0 r0 /"J' ;}' ~ -1.J:t;'· f::: 
1
. kind v· :_. / ~';/ I $ : -.:) 5- <>'1 t,t(f : ~ ......, I .J' 0'l1 ·:r I ..... 0 ( . o() ; · ~ 
"'/ - . ~ " o. -0/ (j V../ <oj b[ Il} ."f.,"Y / (Q ~ 0 
- : L-+-. ---+-:---jf~f · 1--~ ·+----"! r- f-- -- - .---L.j j 
cov &:-·•---··- ·1--·- r · --r- - -1· ·-·~- ----+---·,----r-J::- -r r t t 
r.; G· ! -i·-- ·1·--:-- ·t-·fj-1--·-·;--t--· - -r- 1 , ......  1-r ........_· 1 , " • = · i....... '· ~ --+-·"·s.. ' . 1 . ! 1 1 bull! "' • : ·~-- . --· ··- = .. ·-:--- -;-- -~ - -- - --t- 1 1 
-.....----i - . --;---r---- -4-·-t · ·· -t. --- --- 1 : ~ 1 ' • • • 
LI ~-'"'"t-~~~--t ~- ~ ! ··=; ---~ 1 . __ ,,t=it·· ~-rN·-, i'-7-"M"'"''~-~:--~-1 Jf:+ ·- ·· - -·-r-- - - -+----. -- -- ··-----' 1 ~ ·--~---+ ·- -+.- --4---r--l ' ; --ox j 1 • 1 1 J 1 1 ! ' : 4---'-----+-- -.-- . ' t --~- ·-+-·r·- L ' ---.... --"·- ··-·-·· : ! 1 • 1 ' f 1 • 1 ! i ~ i • J : rv-1 1 ~-=-·- ~-- ~- ---=----__ - - -+-=-t-=----- i ~ - - ;-+=··r-+~=-r-:=:~-== r·=:+~·~l 
µ:L. · 1-~~- 1 • ·--t- ! 1 1 · r 1 • - -:---t--r 1 • :-+--· 1 
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36. Do you dip your cattle regulary? No(33)/ •••••••••• times a week. 
3?. Did you contribute to the construction of the dip? No/ •••• Ksh. 
38. Which society organised the construction of the dip? 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 
39. Are you a member of this society? No/Yes. 
40. Do you need to pay for the use of the dip? No/ •••••• ksh/head of 
cattle. 
41. Do you spray your cattle regularly? No(35)/ o•••••times ~ week~ 
42. Do you use your own spraying equipmcnt or do you passes it toge ther 
with ether farmers? Own/with ••••••••• e ther f armers -
43. Is all your cattle vaccinated neainst: 
rinderpest 
footh and mouth disoase 
contagieus bovinc pleuro preumonia 
anthrax 
black quater (biannual!) 
contagieus abortion (be fore breeding) 
44. Do you use artificial insernination for your cows? Yes/no 
Reason:••••••••••••••••••••••••••••••••••••••••••• 
45. Wherc is the nearest crush for A.I.? •••••• ••• •••••••••• kl rn 
46. Where is the nearcst place you can ge t treatmcnt by an . c ffi ci'\l 
vetcrinary? ••••••••••.•.••••..•••...•.••.....• l~ . .1 a.wrt.y. 
47. When i s the ve terinary there? ••v•••• ••••••••••••••• •••• 
48. If one of your animals is sick, can you call n ve terinary t o 
your homestead? No/Yes, for ••••••••• ksh 
49• Are there ether people then the official ve t e rinary to help you? 
No/Yes: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
50. How of ten do you de worm your animals? 
bovines •••• times a • ••••• 
sheep •••• times a . ..... 
eoats •••• times 8. . ..... 
51. How much money do you spend on medicines and mcdical trcatment 
for your animals during a year? •••••••••••••••••••••kah. 
52. . Where do you have the nnimals at night? 
bovines............ sheep •••••••••••••• GOats ••••••••••• 
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53. Do you collect t he dung thcre? 
in the dry season(~~Yes , ••••••••••• debbes/ 
i n the we t season No/Yes , ••••••• • •• debbes/ 
... ............ 
............... 
54. Do you mix the dung with soaet hi ng before using it? 
No/Yes , ••••••••••••••••••••••• • •••• 
55. For which cr ops do you use t he dung as a f ertilizer? 
Cr op: ••••••••••••••••••••••••••••••••• • ••• • •• 
Other destination: ........................... 
56. Do you sell or buy dung? No/ ••••••••• •• •••• ••• • •• •••••••••• 
57. How do you s upply your animal e with water ? 
••••••••••••••••••• • ••••••••• •• ••••••••• • ••••• times/ day 
58. Do you gr aze your cat t l e a l ong r oads or othe r communa l c~azing 
l and? No/Yes: wi th n herdsmcn 
on ropf:s 
al one 
59. Do you fced the cnl vcs with ü bucke t or do thcy drink th emsclvcs? 
thccsel ves : gr ade mi xed locnl 
bucket : gr ade mixed loc al 
60 . Are member s of your family looking a ft er ani mal s bel ongi ng to 
ot her farmer s dur ing daytime? No/Yes •••••••• Pay: •••• • ~s~/ •• , 
61. Are your animal s l ooked a f ter by other peopl e dur i ng dayti~e? 
No/Yes ••••••••••••••••••••••••••••••••••••••Pay: • • ••• ksh/ •• o 
62. Do you have an offic i a l l oan? No/Y es , 
Purpose:•••••••••••••••••••• • •••• • •••e•••••• o • 
Condi t i ons : ••••••••••••••••••••••••••••••••••• 
63. Did you r eccntly try t o ge t an officinl loan? No/ Yes Amount : • •• kr-~ • •• 
Purposc : ••••••••••••••••••• • ••••••••••••••••• •• • ••O •• • • • 
Given/re j ected beca use : ............•............•...•..• 
64. Did you or somebody of your f aMily follow a cource at a f a r mers-
training c entre~ No , because .•••• • ••••••••••••••• 
Yes , couroe: •••••••• • • • ••• •••••• 
65. Did you ever ge t help fr om a n Agricultural Assist ent? No/Yes 
Problems solve d: ••••••••••••••••••••••••••••••••••••• 
- 66-
66. If you ha ve a new problcm , coul d you call on him for he l p? No/Yes 
67. 'Does they charge you for their assist~nce? No/Yes, •••••• ksh/ •••••• 
68. Plowing. Which of your own cr opficlds do you plow your self? 
erop times own oxen hired oxen r-~-~--!~ im~~ 
-- --- - -"- ---
1 ~ --l i 
69. During last year, did you plow f or othe r people? No/Yes , 
•••• •• ••••• acres in total , ••••••••• • • / nc r e (ksh) 
70. During last year, did you lease your oxen out for plowing? No/Yes 
•••••••••• times ••••••••• oxen charge •••• • •••••••••••• 
71. If you would a ak somebody to plow for you with his own oxen, 
how much would he charge you f or your maize plot? 
first plowing •••••••••kGh r equir ecl time ( h) •••• •o e OXCll 
second " •••••• ••• ksh Il Il " . . . . . . . . 
third Il ••••••••• ksh Il " . . . . . . . . Il 
forth 
" 
••• • ••••• k sh Il Il ........ 11 
72. If you would hire somebodics ox8n for plowing, how much would he 
charge you per ox? ••••••••••• ksh/ ••••••••••••••• 
.... " 
..... 
•• 0 ... ... 
.... ~ 
73. How many hours can you plow with a span of oxen on a day? •••••••• h 

